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THE RECENT ADVANCES IN THE 
MANAGEMENT OF PANCREATITIS, 
ACUTE AND CHRONIC* 


J. 


Professor of Surgery, New York University Post Graduate Medical School 


ANATOMICAL CONSIDERATIONS IN HUMANS 


SHE present concepts in the management of acute hemor- 

rhagic pancreatitis (acute pancreatic necrosis), recurring 

T acute pancreatitis, relapsing chronic pancreatitis, and 

calcareous pancreatitis necessitate a consideration of the 

Seseseseseseso anatomy of the papilla and ampulla of Vater with the 

relation of the pancreatic to the common duct in humans as the patho- 
genesis and therapy are both attributed to this relationship. 

The therapy for the different forms of pancreatitis, whether it be 
non-operative or operative, is based upon the pathogenesis of the dis- 
ease as it relates to the intraductal pressure. Glisson,' in 1654, has been 
given credit as having first described the sphincter around the common 
duct, and Gage,* in 1879, as the first to examine this sphincter micro- 
scopically. Also Claude Bernard,* in 1855, was aware that the common 
duct and pancreatic duct frequently entered the duodenum separately. 

There have been several excellent articles by Opie,* Baldwin,*® Mann 


* Read before The New York Academy of Medicine in the Friday Afternoon Lecture Series, De- 
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Figure | 


and Giordano," and Boyden’ describing the anatomical relationship of 
the common and pancreatic ducts and their relationship to the papilla 
and ampulla of Vater. The literature pertaining to the pathogenesis of 
the different forms of pancreatitis, as related to the anatomical relation- 
ship of these ducts in humans, is at variance with some of the anatomical 
findings, as stated by the above authors. 

As recently as 1947, Boyden has emphasized that there is relative 
freedom from intestinal interference with the common duct and that 
there is a special constricting mechanism (sphincter choledochus) just 
above where the bile duct joins the ampulla of Vater. This has also been 
emphasized by Mann and Giordano* in their most comprehensive article 
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on both the human and animal studies of the relationship of the common 
and the pancreatic duct as related to their entrance into the duodenum 
(Figure 1). Opie, in 1903 in dissecting 100 humans, stated that the duct of 
Santorini, in 14 per cent of the cases, did not anastomose with the duct 
of Wirsung and in 20 per cent the duodenal end of the duct of Santorini 
was not patent. He found in only 30 per cent did the measurements of 
the pancreatic duct equal or exceed 5 mm. from the papilla of Vater 
which would indicate that a calculus of '; cm. would obstruct the duct 
of Wirsung and would prevent a reflux of bile in 70 per cent of the 
human subjects. Baldwin, in 1gi1 dissecting 100 human adults, found 
that a septum divided the two ducts, and in go per cent, the average 
distance of the junction of the two ducts from the papilla of Vater was 
4.8 mm. or less. In 22 per cent of his cases, there was a separate open- 
ing for the two ducts in the duodenum. Opie* likewise, in reporting on 
his cases of pancreatitis, found that in three of seventeen cases, or 18 
per cent, there was a separate opening in the duodenum. Both these 
authors stated that the opening of the papilla into the duodenum aver- 
ages 2.5; mm. Mann and Giordano, in studying 200 human subjects, 
found that in 31 per cent there was a separate opening for the two ducts 
in the duodenum, and in 4 per cent there was a fibrosis of the duct of 
Wirsung. In Halsted’s® original case, reported by Opie in 1go1, both 
emphasize that the stone to obstruct the papilla of Vater and convert 
the common duct and pancreatic ducts into a continuous channel must 
be a stone of relatively small] size, namely, 3 mm., that larger stones 
would obstruct the ampulla, likewise obstructing the pancreatic duct. 


Acute AND CHronic PANCREATITIS 


-athogenesis of Acute Hemorrhagic Pancreatitis: The pathogenesis 
of acute hemorrhagic pancreatitis (acute pancreatic necrosis) dates back 
to the original work of Bernard in 1855, when he injected a mixture of 
bile and sweet oil into the pancreatic duct, producing acute hemorrhagic 
pancreatitis and death within eighteen hours in the dog. Opie, likewise, 
injected different substances into the pancreatic duct from dilute hydro- 
chloric acid, dilute sulfuric acid, gastric juice, and bacterial cultures and 
produced hemorrhagic pancreatitis, but he warned in his original ex- 
perimental observations that how far this could be used to explain the 
pathogenesis of acute hemorrhagic pancreatitis in humans was doubrful. 
Likewise, the original autopsy he performed, so often quoted, revealed 
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the papilla of Vater occluded by a 3 mm. stone; and in this case, the 
pancreatic duct entered the common 10 mm. from the papilla and bile 
was reported in the pancreatic duct. Many have failed to realize that 
Opie, in trying to force bile through the papilla, put pressure on the 
gall bladder which may have been a post-mortem finding of bile in the 
pancreatic duct and not ante-mortem. Certainly, if one is to attribute 
bile as an etiological factor in humans, the routine procedure in autopsy 
examinations (namely, putting pressure upon the gall bladder) should 
not be resorted to. 

Archibald’ has put great emphasis on pancreatitis being due to a 
spasm of the sphincter of Oddi, and he performed many experiments 
on dogs to prove that the sphincteric mechanism was the chief offender 
in producing pancreatitis. He found it took a water pressure in excess 
of 600 mm. to overcome the spasm of the sphincter of Oddi. Likewise, 
the sphincter could be thrown into spasm by dilute hydrochloric acid 
in the duodenum and even an incision into the duodenum of dogs would 
throw the sphincter into spasm for as long as 30 seconds; and vagal 
stimulation produced a very prompt and intense contraction of the 
sphincter. In dogs, the maximal pressure in the common duct is 250- 
300 mm. of water, but after sphincterotomy, with a 70 mm. water pres- 
sure, it readily entered the duodenum and this would last for as long 
as an 8 week period. Other investigators, notably Deaver'' and Braith- 
waite have attributed pancreatitis to the spread of infection by the 
lymphatics from the gall bladder to the pancreas. The lymphatics take 
the infection to the lymph glands along the cystic duct, then by the 
periductal lymphatics to the nodes along the common duct and to the 
head of the pancreas. Likewise, the hematogenous route has been sug- 
gested as a possible cause of pancreatitis, and the pancreatitis associated 
with mumps has been used to substantiate this concept. In view of the 
fact that mumps is probably a viral infection, it would lend rather 
limited support to the hematogenous concept of pancreatitis. Flexner,” 
in 1906, performed experiments on dogs to prove that the crystalline 
principles of the bile, namely, the bile salts consisting of taurocholate 
and glycocholate were more injurious to the pancreas than the bile 
containing chiefly the colloid or mucin and he added mucin, agar, and 
gelatin, all of which greatly diminished the injurious effect of the bile 
when injected into the pancreatic duct of dogs. Nordmann ™ closed 
the ampulla of Vater with a purse string suture with a resulting jaundice 
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without the occurrence of acute hemorrhagic pancreatitis. The pan- 
creatic duct was dilated and contained bile. When virulent bacteria 
were introduced into the pancreatic duct, acute hemorrhagic pancreati- 
tis resulted. Mann and Giordano," in their very comprehensive animal 
studies, concluded that pancreatitis will not be produced by occluding 
the common duct when there is a very obvious opening of the pan- 
creatic duct into the common duct, namely in goats. They found that 
acute hemorrhagic pancreatitis could not be produced in animals unless 
the pressure in the duct was 800 mm. of bile. 

Also bile could not be forced into the pancreatic duct with a pressure 
less than 500 mm. of bile. ' 

If one relies solely on the intraductal pressure produced in animals 
which is produced by the secretory mechanism of the liver, the con- 
tractility of the gall bladder, and the resistance of the duct system to 
a completely occluded common duct, acute hemorrhagic pancreatitis 
is not produced unless the solutions are injected directly into the pan- 
creatic duct under increased pressure. This observation has also been 
emphasized by Rich and Duff’ and they state that unless the ductules 
and acini are ruptured by the increased pressure, the acute hemorrhagic 
pancreatitis is never produced. Mann and Giordano* conclude that the 
pressure in both the common duct and the pancreatic duct are essen- 
tially the same and they used a manometer with a cannula in each duct 
where the pressure could be measured and expressed in mm. of bile. 
They found that the maximal intraductal pressure in both organs is 
between 250 and 350 mm. of bile. Likewise, by stimulating the liver 
with intravenous sodium salicylate, bile did not seem to enter the pan- 
creatic duct when the pressure was 300 mm. of bile, but by stimulating 
the pancreas with secretin, pancreatic juice entered the common duct 
under 100 mm. of bile pressure in the pancreatic duct. 

Rich and Duff,’ in studying 24 patients dying from acute hemor- 
rhagic pancreatitis, found a calculus in the ampulla of Vater in only 
two of the patients coming to autopsy and two had bile in their pan- 
creatic duct, but they state that pressure had been exerted on the gall 
bladder which may have explained the presence of bile in the pan- 
creatic duct. They state they could find no experiment in which bile 
caused acute hemorrhagic pancreatitis without rupture of the ducts or 
the acini of the organs which had resulted from an abnormally increased 
pressure in the ductal system. They injected 1 cc. of a solution of tryp- 
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sin dissolved in saline made of beef pancreas subcutaneously in dogs 
after it had been run through a Berkefeld filter and proved to be’ a 
sterile culture and it would cause hemorrhage and edema, but did not 
cause fat necrosis. The vascular lesions were typical of those seen in 
humans in acute hemorrhagic pancreatitis. Cultures taken did not reveal 
any bacteria at the site. One ce. of pancreatic juice from the duct of 
a dog subcutaneously produced fat necrosis due to the lipase, but no 
vascular lesions. If the dog was starved for two days and fed a meal 
of meat and milk three to four hours before the experiment and then 
injected with 8 cc. of pancreatic juice, it produced fat necrosis and 
typical vascular lesions; and they conclude that a permanent fistula in 
the pancreatic duct may give such diluted pancreatic secretions as to 
have little or no necrotizing activity, but when the pancreatic juice is 
collected during a large meal consisting of proteins, it may have great 
necrotizing activity. 

They stated that inactive trypsinogen may be converted into tryp- 
sin without being activated by enterokinase in the succus entericus of 
the duodenum and they have obtained identical lesions from pancreatic 
juice which has never been in contact with the duodenum and two 
explanations are offered. One, that in certain instances, pancreatic juice 
may contain active trypsin; secondly, the trypsinogen in the pancreatic 
juice may become activated by proteolytic activity when it escapes into 
the tissue. This might possibly be explained by the fact that the calcium 
ions in the tissue fluids may activate the trypsinogen into trypsin. They 
feel that metaplasia of the duct epithelium may be the explanation of 
acute hemorrhagic pancreatitis. The localized proliferation of the epi- 
thelium causes it to lose its cuboidal and columnar character and assume 
a transitional or basal epithelium. These masses may partially or com- 
pletely obstruct the duct. They found in 24 autopsies of patients dying 
from acute hemorrhagic pancreatitis in thirteen of these patients there 
was evidence of metaplasia. Likewise, in 150 routine autopsies, in only 
twenty-eight or 18 per cent was there metaplasia of the ducts. Also in the 


patients dying from acute hemorrhagic pancreatitis, they found that in 
the thirteen with metaplasia 70 per cent of them had no evidence of 
gall stones or cholecystitis. Likewise, in the twenty-eight patients with 
pancreatitis, four or 15 per cent had cholecystitis and cholelithiasis. 
Diagnosis of Acute Hemorrhagic Pancreatitis: The diagnosis of 
acute hemorrhagic pancreatitis is not always possible unless a laparot- 
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omy has been performed. The most helpful laboratory procedure is 
the finding of an elevated serum amylase in the early stages of the 
disease. This is not pathognomic of acute hemorrhagic pancreatitis, as 
it may occur in acute perforated ulcers. Musgrove’ has reported on 
elevated serum amylase in patients with perforated gastroduodenal 
lesions, and the differential diagnosis of these two conditions is most dif- 
ficult at times. Of course, if air is present under the diaphragm, the 
diagnosis of a perforated viscus is reliably established, but many patients 
with a perforated viscus will not have air under the diaphragm. Another 
diagnostic aid is an upper abdominal paracentesis which may reveal 
hemorrhagic fluid with marked elevation of the amylase in cases of acute 
hemorrhagic pancreatitis. The most fulminating forms of acute pan- 
creatitis are more easily diagnosed, but those of lesser severity are more 
difficult. 

Diagnosis of Chronic Pancreatitis: One is inclined to confuse the 
post-cholecystectomy syndrome with relapsing chronic pancreatitis. 
Dreiling'’ has used the secretin test as a means of determining the 
presence of chronic pancreatitis in patients with a post-cholecystectomy 
syndrome. Elman'* has emphasized chronic pancreatitis in patients 
presenting this syndrome, but in ninety-eight of Dreiling’s cases, averag- 
ing 5.6 years post-operative, he found in only two, an abnormal secretin 
response; one proved on second operation to have carcinoma of the 
pancreas and the other patient had a chronic pancreatitis. Gross, Com- 
fort, Wollaeger and Power" found the secretin studies in patients with 
parenchymatous hepatic disease suggested a hypersecretion and not a 
hyposecretion, which gives more clinical evidence to a possible reflux 
of pancreatic enzymes in hepatic disorders. They also stated that 
steatorrhea is not due to insufficiency of external pancreatic secretion. 
Six of nine patients had steatorrhea with a normal external pancreatic 
function. Colp and Doubilet*® called attention to the intraductal pres- 
sures in pancreatic ducts being more likely to reflux pancreatic juice into 
the bile duct than the reverse. In both the acute fulminating forms of 


pancreatitis and the chronic relapsing forms, one is unable to establish 
a diagnosis with certainty in a high percentage of cases. 

Treatment of Acute Hemorrhagic Pancreatitis: Acute fulminating 
forms of hemorrhagic pancreatitis are being treated in many hospitals 
and clinics by conservative management and when conservative man- 
agement is elected, one should add to his armamentarium a blocking of 
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the vagus by either intravenous banthine or atropine given hypodermi- 
cally. Shingleton, Fawcett and Vetter*' have shown that banthine will 
reduce the external pancreatic secretion when the pancreas is stimulated 
by secretin. One, in this way, can paralyze the sphincteric action, which 
has been demonstrated by Archibald, to raise the intraductal pressure. 
If the bile reflux has any relationship to the cause of pancreatitis, this 
would diminish its possible aggravating effect. Schaffarzick, Ferran and 
MecCleery* ligated the pancreatic ducts in dogs with a marked rise in 
serum amylase after four days, but less marked in vagotomized dogs. 
Likewise, the patients should have continuous gastric suction so as to 
reduce to a minimum the amount of acid coming in contact with the 
duodenum, which in turn causes a spasm of the sphincter of Oddi with 
an acceleration of the disease if it is on a reflux basis and, obviously, 
food should be withheld for the same reason. It has been shown by 
Babkin™ that glucose stimulates pancreatic secretion and if it is used 
intravenously, it should be covered by insulin, 

Edmondson and Berne,** Lipp and Hubbard,” and Ochsner** have 
stressed the low calcium findings after the third to the tenth day in 
patients suffering from acute hemorrhagic pancreatitis, and Ochsner 
has suggested calcium replacement in the early stages of the disease to 
overcome the calcium deficiency. Whether this should be done or not 
has a certain theoretical objection, namely, that the tissue calcium may 
be a factor in transforming trypsinogen into trypsin in the pancreatic 
tissue. 

Turner** observed that patients suffering from acute hemorrhagic 
pancreatitis might have severe ecchymosis in either the right or left 
flank or both and around the umbilicus. Some of these patients had the 
area incised with sterile cultures. This would suggest that the retro- 
peritoneal escape of the pancreatic secretions to the flanks might have 
been activated to trypsin by the calcium ions in the soft tissues. 

Splanchnic blocks have been used as a means of treating patients in 
the acute stages of this disease and it is quite effective in relieving them 
of the severe pain. If the patient can be relieved of the pain without the 
use of morphine or its derivatives, it might be beneficial, providing that 
the intraductal pressures are not unduly increased. It is well known that 
sphincteric pressure is increased with the usage of morphine. Curreri 
and Gale** have had a special recording apparatus constructed by Gilson 
in the Department of Mechanical Electronics at the University of Wis- 
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consin and their observations indicate the intraductal pressure is in- 
creased by splanchnic blocks. In the patient treated conservatively, the 
use of aureomycin seems definitely indicated. Persky, Schweinburg, 
Jacob and Fine*" stated that when acute pancreatitis was produced 
experimentally in dogs and aureomycin used both pre-operatively and 
post-operatively, after ligating the pancreatic duct, the operation did 
not result in a fatality. 

Operative Treatment: A very high percentage, if not the majority, 
of clinics are advocating non-operative management of the fulminating 
forms of acute hemorrhagic pancreatitis, but so far in these critically 
ill patients, there has been no appreciable change in the mortality rate. 
It still ranges, regardless, of whether the patient is treated by operation 
or by non-operative measures, between 50 and 65 per cent. 

If the patient is operated upon because of a mistaken diagnosis or by 
choice, a decompression of the biliary system should be accomplished, 
the beneficial effects of which may be attributed more to preventing a 
reflux of the active pancreatic ferments into the biliary tract than the 
reverse. Walters and Marshall found pancreatic ferments from a T 
tube of sufficient concentration to cause skin digestion in four patients. 
Colp, Gerber, and Doubilet*' found pancreatic ferments in the gall 
bladder in three cases of acute cholecystitis. Reid* diverted the pan- 
creatic juice in the gall bladder experimentally in dogs by operation, 
without harmful effects, but if the cystic duct was ligated, the animals 
developed an acute chemical cholecystitis. The most satisfactory means 
of adequate drainage is by means of a choledochotomy in non-calculous 
biliary tract disease. If stones are present in the gall bladder, the patient 
may have a cholecystectomy and decompression of the biliary system 
through the cystic duct, but if the patient is too ill for a cholecystectomy, 
a cholecystostomy may be performed. In recurring acute pancreatitis, the 
relapsing chronic pancreatitis, and calcareous pancreatitis, we have many 
methods of surgical attack. In Archibald’s original observations, he con- 
sidered a division of the sphincter of Oddi as a method of preventing 
these recurring episodes, but in the light of anatomical knowledge and 
secretory pressures in the two ducts, it makes one question this method 
of attack. Doubilet and Mulholland are advocators of this procedure. 
They do not report post-operative secretin studies to prove the pancreas 
has regained any external secretory function. Likewise, there are many 
other procedures being advocated, such as vagotomy, thoracolumbar 
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sympathectomy, celiac ganglionectomy, subtotal gastrectomy plus 
vagotomy, choledochojejunostomy with Roux “Y” anastomosis, even 
total pancreatectomy and subtotal pancreatectomy. Which of these 
procedures is the operation of choice depends to a certain extent on 
whether one accepts the reflux theory of pancreatic disease. 

A consideration of the reflux theory or common channel theory 
dates back to Halsted’s original case, where he suggested that the 
mechanism was similar to the hydraulic ram principle, namely, that the 
common duct was the feed pipe, the pancreatic duct the delivery pipe, 
and the stone in the papilla, the stop cock in the mechanism. Sufficient 
emphasis has never been placed on the fact that the pancreas has a 
greater secretory volume in 24 hours than does the liver in humans. It 
is estimated that in the 7o kilo man his pancreatic secretion in 24 hours 
is perhaps 1500 ce."* while likewise, the bile secretion would perhaps not 
exceed 600 to 750 cc." That being the case, it would seem that the 
secretions from the pancreas could enter the common duct much more 
readily than for the bile to enter the pancreatic duct. Mann and 
Giordano have proved in animals that this is true and Colp and 
Doubilet’ and Doubilet and Mulholland®™ suggested the same is true in 
humans. Therefore, before deciding on an operative procedure which is 
based on the reflux or common channel theory, one should re-evaluate 
the reasons behind the different operative procedures. 

Treatment of Chronic Pancreatitis: Most of the patients in whom 
the diagnosis of chronic pancreatitis is made seek relief for one symp- 
tom, namely, pain. By using the secretin test, Dreiling’’ has studied a 
group of patients with a post-cholecystectomy syndrome. The secretion 
test has shown that only a very small number of patients, namely two, 
have had any evidence of an abnormal pancreatic secretin test. Even 
if one can be roo per cent sure that the pain is entirely due to the 
pancreas, one is likewise confronted with choosing a procedure which 
has the greatest likelihood of relieving the patient of his complaints. 

Operations: Vagotomy and thoracolumbar sympathectomy were 
first performed by Rienhoff and Baker*® to relieve a patient from pan- 
creatic lithiasis and chronic pancreatitis. In their original procedure, 
they removed from the fifth thoracic through the second lumbar gang- 
lion with the splanchnic nerves bilaterally plus a bilateral vagotomy. 

McCleery, Kesterson and Schaffarzick™ performed vagotomy on 
eleven patients with recurring acute pancreatitis, as they felt psycho- 
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genic stimuli played an important role in the etiology of this disease. 
There have been many advocates of operative procedures on the sym- 
pathetic system for the treatment of patients suffering from chronic 
recurring pancreatitis. Notably among those have been Mallet-Guy,** 
Mallet-Guy and de Beaujeu,** Smithwick,“” Ray and Console,*' and 
de Takats, Walter and Lasner.* 

Ray and Neill** feel that the pain sense in the pancreas and the other 
upper abdominal viscera is mediated wholly by the visceral afferant 
nerves which accompany the sympathetic nerves and the pain is elimi- 
nated by a bilateral thoracolumbar sympathectomy. Ray and Console*’ 
feel that removal of the eleventh thoracic through the first lumbar 
bilaterally with the splanchnic nerves will completely denervate the 
pancreas of all pain sensation. Vagotomy plays no role in relieving the 
patient of the pain sensation, but it affects the external secretion of the 
pancreas as has been demonstrated both experimentally in animals anc 
clinically. 

Subtotal gastrectomy with sub-diaphragmatic vagotomy has been 
advocated by Richman, Colp, and Lester** to diminish the free hydro- 
chloric acid, which in turn causes a spasm of the sphincter of Oddi. This 
procedure, of course, eliminates the gastric stimulation as well as the 
cephalic phase of gastric secretion. The external secretion of the pan- 
creas would be diminished as a result of the elimination of the acid 
chyme coming in contact with the duodenum and producing a spasm 
of the sphincter of Oddi and also because of the vagal interruption; 
they report three cases treated this way. 

Bowers’ advocated choledochojejunostomy with a Roux “Y” 
anastomosis and by such a method, bile is shunted away from the 
sphincter, and he reported six cases. Whipple’ advocated total pan- 
createctomy in calcareous pancreatitis. Mallet-Guy and de Beaujeu™ 
feel that left-sided unilateral splanchnicectomy is a satisfactory pro- 
cedure in the relief of a patient suffering from chronic pancreatitis. 
Grimson" advocated bilateral celiac ganglionectomy, and Ray and Con- 
sole! advise a minimal bilateral thoracolumbar sympathectomy and 
splanchnicectomy. Rienhoff and Baker*® advocate an extensive sym- 
pathectomy plus vagotomy, and Doubilet and Mulholland® sphinctero- 
tomy. 

In considering the operative procedure, one should consider whether 
there is a possibility of increasing or diminishing the external function 
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of the pancreas by the operation or whether it is purely for the relief 
of pain without any injurious effects upon pancreatic function. It would 
seem, in reviewing the many procedures which have been advocated, 
one should consider what the end results of some of these procedures 
may have upon the external pancreatic secretions. The evidence so far 
does not indicate that dividing the sphincter of Oddi has changed the 
external secretion of the pancreas. It is our feeling that the procedure 
of choice at the present time is one which offers complete assurance 
that the patient can be relieved of his pain with no injurious effects 
resulting to the external pancreatic secretion. 

With that in mind, one of our Resident Surgeons, Robert Pfeffer, 
has studied thirty individuals; ten normals, ten haying had rather ex- 
tensive thoracolumbar sympathectomies for hypertension from at least 
the fifth thoracic through the third lumbar with the greater, lesser, and 
least splanchnics also removed, and ten with transthoracic vagotomy. 
In the sympathectomy group, the average post-operative period at the 
time of study was 3.8 years, and in the vagotomy group, the average 
was 4.8 years at the time of study. 

After secretin stimulation alone, the normal group compares favor- 
ably with the findings of Agren and Lagerlof and Dreiling and Hol- 
lander*® who also used an 80 minute collection period. The sym- 
pathectomy group has maintained function quite comparable to the 
normals with both groups experiencing an increased output of enzyme 
following vagal stimulation. The overall response in the sympathectomy 
group was 93.8 per cent rise as against a 98.5 per cent rise in the nor- 
mals with both groups showing an increased concentration of enzyme. 
This is in marked contrast to a decline in enzyme activity of 337.5 per 
cent following vagal stimulation in the vagus resection group with a 
corresponding decrease*in concentration. 

The vagus resection group remained below the normal and sym- 
pathectomy group in all respects. In the resting state, these individuals 
produced less volume and less enzyme. When stimulated with secretin, 
the output remained sub-normal. In one of these patients, a previously 
unsuspected diagnosis of chronic pancreatitis was made. After stimula- 
tion with secretin and insulin, these differences became progressively 
more accentuated with the vagus resection group showing clear signs of 
pancreatic exhaustion. Secretion in the last 40 minutes of the test almost 
came to a standstill and enzyme values were exceedingly low. On the 
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basis of this test, eight out of ten patients studied had values for volume 
HCO;—and enzyme output in the diagnostic range of chronic pan- 
creatitis, with the other two patients but a little higher. 

Serum amylase values at the end of each test were compared with 
prestimulation values to check the possibility of pancreatic edema 
developing with subsequent obstruction of the ducts. None of these 
values reached such diagnostic levels. 

The results of these tests indicate that the vagus nerves have a 
decisive effect on the production of pancreatic enzymes in man. After 
an average period of four years, eight months, the vagus resection group 
revealed sub-normal pancreatic function, both in the resting state and 
following secretin administration. When placed under maximal stimula- 
tory stress with the hormone secretin and vagal excitation, there is not 
only a statistically significant decrease in volume and enzyme output 
and concentration, but clear signs of pancreatic exhaustion. 

In sharp contrast to this, the sympathectomy group has maintained 
pancreatic function about normal after an average post-operative period 
of three years, eight months. The sympathetic and splanchnic nerves 
seem to have little effect on the output of pancreatic juice in man. Shin- 
gleton, Fawcett and Vetter have recorded similar findings. 

These basic physiological concepts have bearing on the clinical treat- 
ment of both acute and chronic relapsing pancreatitis. Blockage of the 
vagal impulses with anti-cholinergic drugs (i.e. atropine or banthine) 
as part of the conservative management of acute pancreatitis seems well 
warranted. That stimulation of these nerves in an acute situation does 
increase the output and concentration of enzymes has been demon- 
strated. Whether vagotomy is indicated in the treatment of the chronic 
forms of pancreatitis seems most questionable. 

Conment: The operative treatment at this time should offer the 
maximum assurance of the relief from pain with the greatest assurance 
that the external secretion of the pancreas will be restored to normal, 
or at least not diminished, in subsequent years. Thoracolumbar sym- 
pathectomy with splanchnicectomy seems to offer complete relief from 


pain without any deleterious effects on the external secretion of the 
pancreas. The magnitude of the procedure depends upon whether the 
diagnosis of chronic relapsing pancreatitis can be definitely established 
without other organs in the upper abdomen not playing a role in the pain 
mechanism, such as the post-cholecystectomy syndrome. Therefore, if 
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one does a more radical thoracolumbar sympathectomy, sixth thoracic 
through the third lumbar with a bilateral splanchnicectomy, one is as- 
sured of relief of pain whether it be due to biliary dyskinesia or true 
chronic pancreatitis. 

This procedure has been the one of choice in the past nine patients 
with chronic relapsing pancreatitis or calcareous pancreatitis with 


gratifying results. 
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THE PREGNANT DIABETIC* 


Pact Pepowirz L. SHLEVIN 


GROM an historical point of view, the pre-insulin era 

4] demonstrated that infertility in diabetic women was the 

F i rule, '* while a successful pregnancy was almost a rarity. 

J The fetal loss was appalling (s0 per cent) and the 
— maternal mortality varied from 25-30 per cent.** 

With the advent of insulin, there has resulted an increased incidence 

of diabetic pregnancies, and yet many discrepancies and misunder- 


standings still exist as to management, 

Uncontrolled diabetes and pregnancy are basically incompatible, 
and despite the advances in our knowledge, diabetes and pregnancy 
still present a formidable problem. A viable fetal loss of 18.4 per cent 
in 1,011 diabetic pregnancies, collected from the literature, including 
our series*™ is a reminder that many aspects of this problem still remain 
unsolved. 

Vaterial: Our material consists of 184 consecutive diabetic preg- 
nancies, observed at the Jewish Hospital of Brooklyn from 1932-1950. 
It is interesting to note that in the preceding twelve years, Ronsheim,"' 
at the same institution, was able to collect only thirty-six cases with a 
viable fetal loss of 50 per cent; 8 therapeutic abortions and 1 maternal 


death. 

In our series, 118 patients had 156 viable pregnancies, twenty-two 
spontaneous and six therapeutic abortions. Of the viable pregnancies, 
sixty-three occurred in primiparae and the remainder (93) in multi- 
parae. The incidence of diabetics delivered during this period was 1: 405. 
The viable fetal loss was 20.5 per cent and there were two maternal 


deaths. 

Medical Management: Our cases have been maintained on calcu- 
lated diets, using the high carbohydrate, adequate protein, low fat 
regime. Total caloric requirements have been individualized, the obese 


* Presented at a Joint Meeting of the Section on Obstetrics and Gynecology, The New York Academy 
of Medicine, and the Section of Internal Medicine of the New York Diabetes Association on 
October 23, 195 
From the Departments of Obstetrics and Gynecology and Medicine, State University of New 
York at New York City, College of Medicine, and the Departments of Obstetrics and Ciynecology 
and Medicine at the Jewish Hospital of Brooklyn, Brooklyn, New York 


440 
> 
| 


The Pregnant Diabetic 441 


Taner 1—END RESULTS OF 206 DIABETIC PREGNANCIES IN 
118 DIABETIC WOMEN 


No. of 
Termination of Preqnancy Preqnancies Fetal Loss % Fetal Loss 


Pre-Viable (under 1,000 grams) 
Spontaneous Abortion, Early 
Spontaneous Abortion, Late 
Therapeutic Abortion 


Total 


Viable (1,000 or more grams) 
Previous Pregnancies 
Delivered at Brooklyn Jewish Hospital 
Total 


Grand Total 


patient receiving relatively less food than the underweight case. The 


values of the diets have a wide variance between 1,000 to 2,500 or more 
calories per day. 

Insulin appears to be the omnipotent weapon in the management of 
the pregnant diabetic. Nevertheless some of our cases could be kept well 
regulated on diet alone throughout their pregnancies. The type of 
insulin, dosage and change of requirements during pregnancy were all 
problems distinctly individual. No correlation could be made on the 
basis of trimesters. Careful supervision and urine testing for both sugar 
and acetone were the best guide for changing insulin requirements. 

Pre-Diabetic Pregnancies: Forty-five patients had ninety-two preg- 
nancies, prior to the clinical recognition of their diabetes. This phase 
was characterized by a total fetal loss, practically identical to that 
occurring in the recognized diabetic. The abortion rate was 20.7 per 
cent, twice that expected in the population at large. The viable fetal 
loss of 20.5 per cent was identical to that obtained in the known dia- 
betics in this series. The majority of infants born alive weighed 3,500 
grams or more. 

Abortions: Prior to the use of insulin, an abortion rate of 25 per 
cent (Joslin?) was not uncommon. Since then, the incidence has de- 
creased to almost that of the non-diabetic. In this series, the spontane- 


3 19 19 100 
3 3 100 
6 6 100 
28 28 100 
22 14 63.6 
156 32 20.5 
178 25.8 
206 74 35.9 | 
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Taste II—END RESULTS OF 92 PREGNANCIES IN 45 WOMEN PRIOR 
TO THE DIAGNOSIS OF DIABETES 


No. of 
Termination of Preqnancy Preanancies Fetal Loss % Fetal Loss 


Pre Viable (under 1,000 grams) 
Spontaneous Abortion, Early 
Spontaneous Abortion, Late 

Total 
Viable (1,000 or more grams) 


irand Total 


COMPARISON OF FETAL LOSS IN PRE-DIABETIC 
AND DIABETIC PREGNANCIES 


Fetal Loss Diabetic Pre-Diabetie 


Spontaneous Abortion Rate VLOG 20.7% 
Therapeutic Abortion Rate 2.9% 
Total Abortion Rate 13.60; 2.7% 
Viable Pregnancies at Brooklyn Jewish Hospital 2.5% 25% 


Total Fetal Loss 35.90% 37.0% 


ous abortion rate was 11 per cent, only slightly greater than the norm 
Sof 10 per cent. This is similar to the findings of others. 

The reduction in the rate of abortion may be explained by the 
better control of diabetes. As a result, episodes of keto-acidosis have be- 
come less common and when occurring and promptly treated, respond 
readily to insulin therapy. 

In 1932, the therapeutic abortion rate for diabetes at the Jewish 
Hospital of Brooklyn was 22.2 per cent.'' Since then, the incidence 
has decreased more than seven fold. Therapeutic abortions were per- 
formed in six cases (2.9 per cent) and only one has been performed 
since 1940. This marked reduction is a direct reflection ‘on the more 
competent medical management of the diabetic. There is a general 
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agreement that diabetes per se is no indication for interruption of preg- 
nancy. The indications are namely: 

1. Complicating cardiovascular renal damage, which increases 
hazard to both mother and fetus. As a rule, this condition will be found 
only in the long-standing diabetic. 

2. Severe hyperemesis gravidarum that does not respond to the 
usual measures for its control, and results in severe acidosis and coma 
(Potter and Adair“ are in agreement with this, as an occasional indica- 
tion for interruption of pregnancy). One maternal death in this series 
occurred as a result of severe hyperemesis. 


ANTENATAL COMPLICATIONS 


Hyperemesis: The troublesome nausea and vomiting of early preg- 
nancy may be most distressing to the diabetic and lead to serious com- 
plications. Treatment is similar to that in the non-diabetic. If the emesis 
becomes more marked, or ketonuria appears, the patient should be 
hospitalized immediately, because of progressive acidosis and possible 
coma. 

Toxemia: The incidence of toxemia as a complicating factor in 
diabetes has been reported in the literature, as varying from the normal 
of 8 per cent’ to 50 per cent." '* White” has explained the increased 
incidence to be a result of a hormonal imbalance, similar to that found 
in the non-diabetic patients by Smith and Smith,"® 

In our series, there were twenty-eight cases of pre-eclampsia, in- 
cluding 4 hypertensives with superimposed pre-eclampsia, an incidence 
of 17.9 per cent. This is five times the normal incidence of our hospital 
(3-4 per cent). In addition, there were two other patients with hyper- 
tensive disease—one with albuminuria. Of the patients with pre-eclamp- 
sia, 15 were primiparae and 13 multiparae. In view of the vascular damage 
in diabetes of longstanding, it is not surprising to find an increased in- 
cidence of toxemia, the latter being a great factor in the high fetal 
mortality. 

Other Complications: Polyhydramnios was noted in only 4 cases 
and this is at variance with the much higher incidence generally re- 
ported. One of these was associated with an anencephalic. The only 
other complication of note was pyelitis in two cases. 

Intrauterine Deaths: In order to reduce the fetal loss in the dia- 
betic parturient, it is essential in their management to determine when 


444 THE BULLETIN 


Tanke ILV--COMPLICATIONS ASSOCIATED WITH INTRAUTERINE 
DEATH IN 156 VIABLE DIABETIC PREGNANCIES 


No.of Fetal Week of Gestation % Fetal 
Complications Cases Deaths 35 36 39 40 42 Loss 


Pre-Eclampsia, alone 1t.sl 
Pre-Eclampsia and Acidosis 100,00 
Acidosis, alone 20.83 
Undetermined— Probably Silent Ketosis 


Total 


and by what means to terminate pregnancy. At the present time, 
there is no unanimity of opinion in this matter. Most authors agree 
that the greatest number of intrauterine deaths occur from the thirty- 
sixth week of gestation on. In this series, thirteen of the fourteen intra- 
uterine deaths (92.9 per cent) occurred during this period. It is readily 


apparent, from an analysis of the intrauterine deaths, that toxemia and 


keto-acidosis are the two prime factors responsible for this occurrence 
(Table IV). When these complications exist, it would therefore seem 
advisable to terminate pregnancy even earlier than the thirty-sixth week, 
in order to increase fetal salvage. 

Subclinical Keto-Acidosis: Clinical ketosis is readily recognizable 
but represents a late stage in its development. Experience has shown 
that keto-acidosis is a more frequent complication of diabetes during 
pregnancy. This has a deletertous effect on the fetus resulting in many 
intrauterine deaths. 

The diabetic may have a subclinical or silent phase characterized 
by the absence of clinical symptomatology and which can only be de- 
tected chemically. This may be the factor responsible for many of 
the unexplained intrauterine deaths. Any minor infection, such as a 
cold, sinusitis, cough, or insulin inadequacy may cause a derangement 
of the diabetic metabolism, and result in this silent phase of ketosis. 
This can be recognized only when the patient tests her urine daily 
for acetone. In following this routine, three of our recent patients were 
found to be in silent ketosis. We cannot emphasize too strongly the 
value of this procedure. It should be routine in the pregnant diabetic, 
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Taste V—MODE OF DELIVERY IN 156 VIABLE DIABETIC PREGNANCIES 


No.of Intrauterine Neonatal % Fetal 
Type of Delivery Cases Deaths Stillborn Deaths Loss 


Spontaneous 9 10 3 1 20.3 
Low Forceps 20 3 2 1 30.0 
Mid Forceps 1 2 364 
Assisted Breech 4 0 3 0 75.0 


52 0 I 4 9.6 


Cesarean Section 


Total 156 14 10 s 205 


Taner VI-ANALYSIS OF SIX INTRAPARTUM FETAL DEATHS 
EXCLUDING CONGENITAL ABNORMALITY 


Total Labor 


Wk. of Aci- Pre- Prior to Loss Mode of Weight 
Case Parity Gestation dosis Eclampsia of Fetal Heart Delivery of Baby 
1 M 40 0 0 41, hrs. Spontaneous 4,763 gins, 


Assisted 

4 21%, hrs. Breech 2,722 gms. 
i 

3 M 33 0 0 52s hrs. Low Forceps 1,984 gms. 
3 Assisted 


' M 38 + 0 5 hrs. Breech 3,175 gms. 


+3, hrs, Spontaneous 4,366 gms. 


Cesarean 
6 P 0 0 8 hrs. Section 4,479 


in order to facilitate prompt recognition and carly treatment. By fol- 
lowing this procedure ketosis may be arrested in its silent phase and 
prevented from merging into the more advanced clinical stage. 

Mode of Delivery: When the decision to terminate pregnancy 
has been reached, one has the choice of either a vaginal or abdominal 
delivery. There is a diversity of opinion as to which mode of delivery 
is preferable, one group favoring elective cesarean section two to three 
weeks from term, and the other, vaginal delivery, except for an ob- 
stetrical indication. 


| 
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Taste VII—DELIVERY COMPLICATIONS IN 156 DIABETIC PREGNANCIES 


No. of % of 
Complications Cases Deliveries 


Shoulder Dystocia 18 11.54 
Erb’s Palsy s 5.12 
Third Degree Tear 

Fractured Humerus 

Fractured Spine 

Fractured Skull 

Accidental Perforation of Fetal Skull 


Total 


The mode of delivery and the fetal loss associated with each type 
is summarized in Table V. A fetal loss of 75 per cent was associated 
with breech delivery and would indicate delivery by the abdominal 
route to be preferable. Five fetuses were lost as a result of traumatic 
delivery, including one accidental perforation of the skull during 
cesarean section. There were six intrapartum fetal deaths during the 
first stage of labor and only one was associated with prolonged labor. 
This would indicate that these infants do not tolerate labor well and 
probably die as a result of anoxia. Impaction of the shoulders occurred 
in 18 cases and resulted in 8 cases of Erb’s palsy. The other complica- 
tions are listed in Table VII. There was one maternal mortality—a 
patient with a repeat section, dying of pulmonary embolus on the 4th 
postoperative day. 

From the above analysis, it appears that vaginal delivery of the 
diabetic is fraught with intrapartum deaths and traumatic delivery, 
resulting in either fetal loss or nerve injury. The reason for the trau- 
matic delivery is explained by the fact that one-third of all infants, 
regardless of the period of gestation, weighed 4,000 grams or more. 

There is general agreement that cesarean section during the 36th 
to 38th week (or earlier if necessary) is indicated, if any of the follow- 
ing conditions exist: 1) Pre-eclampsia; 2) Recurrent episodes of keto- 
acidosis; 3) Previous stillbirth or traumatic vaginal delivery; 4) Excessive 
sized infants; 5) Prolonged labor. Is it the type of delivery, or the pre- 
mature termination of pregnancy that achieves the decreased fetal 
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mortality with cesarean section? In our series, there has been a decrease 
in fetal mortality with the increase in cesarean section rate, and the 
same has been reported by Randall."* Most authors agree that pregnancy 
should be terminated prematurely in the diabetic. Cesarean section 
accomplishes this all important premature termination of pregnancy, 
but is it to be preferred to induction of labor with vaginal delivery? 
The problem at this point becomes purely an obstetrical one. Only the 
patient with a ripe cervix, short, partially effaced and patulous, and 
with no evidence of cephalo-pelvic disproportion, may be successfully 
induced by artificial rupture of the membranes. Between the 36th and 
38th weeks, this condition of the cervix will only be found in some 
multiparae and in practically no primiparae.. Therefore, the patient 
with uneffaced cervix should have an elective cesarean section. How- 
ever, prior to surgery, a flat plate of the abdomen should be taken to 
rule out gross skeletal abnormalities. The following cannot be over- 
emphasized. When mid-pelvic arrest occurs during the second stage 
of labor, cesarean section at this point is preferable to a difficult mid- 
forceps, which may prove traumatic to both mother and offspring. 

Care of the Newborn: Ideally, the newborn should be treated as 
a premature, regardless of weight or gestational age. This consists of 
clearing of the respiratory passage-ways, gastric lavage, postural drain- 
age, and placement in an incubator with a high oxygen content. The 
value of this environment is obvious in those babies who are lethargic 
and have a primary respiratory difficulty. There is another group in 
whom onset of atelectasis is more insidious and as a result more apt 
to prove fatal because of late recognition. These infants cry vigorously 
at birth and appear well aerated. Within eight to twelve hours post- 
partum they exhibit costal retraction, cyanosis, and rapid respiration. 
Treatment is then instituted, with the baby in poor condition. This 
occurred in ten cases and resulted in one neonatal death 48 hours after 
delivery. 

The blood sugar immediately post-natal may vary from 30—100 
mgms. per cent and in our experience is of little diagnostic import. The 
administration of intramuscular glucose immediately post-partum has 
proved of little value. 

One third of all infants weighed 4,000 grams or more. These find- 
ings are in accord with those previously reported in the literature. 
However, a glance at Table VIII reveals that the majority of infants 
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Tansee VIIL-RELATIONSHIP OF WEIGHT OF THE INFANT TO 
TERMINATION OF PREGNANCY ; 


Week of Gestation 


Weight 29 86 38 (39 41 #2 43) «~Fetal Loss 
1000-1499 grams 0 0 0 0 0 0 0 l 
1500-1999 grams 0 0 1 1 0 0 0 0 0 0 0 2 
i 2000-2499 grams 0 3 2 3 0 0 0 0 0 0 0 4 
2500-2999 grams 0 I t 2 6 3 3 5 0 0 0 4 
3000-3499 grams 0 0 0 3 $ + 6 18 1 3 l 5 
3500-3999 grams 0 0 0 3 3 5 3 13 2 1 0 6 
4000-4499 grams 0 3 2 3 5 % l 0 6 
$500-4999 ms 0 0 0 1 3 1 0 0 3 
5 499 grams 0 0 0 5 0 1 
5500-5999 grams 0 0 0 0 0 0 0 5 1 0 0 2 
G000-6499 grams 0 0 0 0 1 0 1 0 0 
Fetal Loss 6 0 3 1! 0 2 32 


exceeded the expected weight for the period of gestation. From the 
36th week on, the infant may vary in size from 1,500 to 4,500 grams. 

Congenital Anomalies: The incidence of congenital abnormalities 
(3.2 per cent) in this series was about six times greater than that found 
in non-diabetic pregnancies, but much smaller than the 12!, per cent 
reported by White.'* There were three congenital cardiacs, one anen- 
i cephaly and one with cleft palate and hare lip. In three of these, the 
' anomaly was incompatible with life, and a fourth died as a result of 
aspiration. This number accounted for one-eighth of our fetal mortality. 

Although at the present time there has been no definite explanation 
for the increased incidence of congenital abnormal progeny in diabetics, 
the experimental work of Duraiswami' sheds some interesting light 
on the subject. He produced congenital defects in the eyes and skeletal 
system of chicks by subjecting them to insulin hypoglycemia during 
their early embryonic development. 

Recurrent episodes of hypoglycemia are most apt to occur in the 
first trimester of pregnancy and this is the same period wherein the 
fetus is still in the phase of organogenesis. Although further corrobora- 
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Tante IXN—AGE OF ONSET OF DIABETES IN 108 PATIENTS 


Aue Number of Cases Per cent of Patients 


Less than 10 years 5.56 
12.96 


53.71 


10-19 vears 
20-29 vears 
30-39 Vears 24.07 
404 vears 3.70 


Total 100.00 


Taste X—FETAL LOSS IN 156 VIABLE DIABETIC PREGNANCIES 
CLASSIFIED BY DURATION OF DIABETES 


No.of Intrauterine Neonatal Percentage 
Years Cases Deaths Stillborns Deaths Fetal Loss 


Less than 1 by l 
1 


3 
2 


0 


156 14(8.97%) 10(6.41% ) 8(5.13% 


tion is necessary, hypoglycemia may prove to be the factor responsible 
for the increased incidence of congenital anomalies. 

Neonatal Deaths: There were eight neonatal deaths; two as a 
result of traumatic delivery; two from congenital heart disease incom- 
patible with life; two from aspiration; one from atelectasis and the re- 
maining one as a result of erythroblastosis fetalis, prior to discovery 
of the Rh factor. Since then, 3 infants in this series with erythroblas- 
tosis were successfully treated by exchange transfusion. 


Dcration or DiaBeres tN RELATION TO FETAL Loss 


Twenty (18.5 per cent) of our patients developed diabetes prior 
to the twentieth year of life. Twenty five of the pregnancies (16 per 
cent) occurred in patients with diabetes of more than ten years’ dura- 


12.2 
5-10 38 3 3 23.7 
10-15 13 4 0 46.2 
15-20 s 0 25 
204 + 1 0 25 
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Fame XI-FERTAL DEATHS IN 156 DIABETIC PREGNANCIES CLASSIFIED 
BY DIABETIC GROUPS (WHITE'S CLASSIFICATION ) 


No. of Iutrauterine Neonatal Perce utage 
Group Cases Deaths Stillborns Deaths Fetal Loss 


1 

0 


Total 14(8.97%) 10(6.41%) 8(5.13% ) 


Tame XIT-END RESULTS IN NON-ENDOCRINE TREATED SERIES 


No. of No. of Percentage 
Author Cases Fetal Deaths Fetal Loss** 


Given, Tolstoi and Vouglas 
Reiss, DeCosta and Allweiss 
Hall and Tillman 

Miller 

Present Series* 


Total 


* Six cases who received endocrine therapy are excluded. 


** Percentage fetal loss is computed on the basis of total number of viable preenancies 
total number of viable fetuses lost. This accounts fer any variation im fetal loss 
published by the authors quoted. It is also regrettable that the same standard 1 not utilized 
by all authors in defining viability 


tion. Complete details are given in Tables IX, X and XI. Is the severity 
of the diabetes to be determined on the basis of insulin requirements, 
or rather on the duration of the metabolic disturbance itself? In the 
non-pregnant state, the amount of insulin required is used as an index 
of the severity of the disease. Given, Tolstoi and Douglas, utilizing 
this index for the pregnant patient, concluded that the severity of the 
diabetes has no influence on the fetal mortality. We agree with White,°" 
that the severity of the diabetes during pregnancy should be based 
upon the age of onset and duration of the disease, rather than on insulin 
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B 92 s 3 17.4 
52 2 25.0 
D 0 I 22.2 
{ 2 0 0 50.0 
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113 28 26s ‘ 
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: 108 16 14.7 
150 31 20.7 
534 102 191 
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requirements. This is borne out in our series, for here the fetal loss 
parallels the duration of diabetes. Premature vascular aging is the prob- 
able explanation, White has shown that the incidence of calcified pelvic 
vessels and nephritis is only 3 and 2 per cent respectively, prior to ten 
years’ duration of diabetes, and these figures rise rapidly to 70 and 40 
per cent respectively in an additional ten years. From an obstetrical 
viewpoint, it is the location of the arteriosclerotic changes that de- 
termines the severity of the diabetes. The patient with cardiovascular 
renal damage is a poor obstetrical risk, as the hazard to both mother 
and child is greatly increased. 

Hormone Treatment: We have had no personal experience with 
replacement therapy. After a careful study of the literature,**** it 
appears that at present, the use of substitutional hormone therapy is 
not warranted, for the underlying rationale of the treatment has not 
been corroborated and its aims do not appear to have been accom- 
plished. If the results of the five largest, non-endocrine treated series 
are pooled, °* the fetal loss in the 543 viable pregnancies is 19.1 per cent. 
This series of cases is comparable to that of White's, yet the fetal loss 
is only 1.5 per cent greater than the 17.6 per cent reported by her. 
This is not a significant statistical difference. 


Discussion 


The main problem in the management of the pregnant diabetic is 
that of fetal loss. The total fetal loss is three times that found in the 
non-diabetic. The viable fetal loss is seven-fold greater. From our data, 
certain recommendations can be made, which will tend to increase fetal 
salvage. 

Diabetes could be discovered earlier, if routine glucose tolerance 
studies are employed. This test is an important diagnostic procedure, and 
should be performed on all patients exhibiting glycosuria, unexplained 
intrauterine death, or an excessive sized infant, 4,000 or more grams. 


Its value is exemplified in one of our: cases, where three successive 
intrauterine deaths occurred before a glucose tolerance test was per- 
formed, revealing diabetes. The early recognition and adequate man- 
agement in this group will tend to reduce the high fetal loss. 

It is our observation that the fetal loss is greater in patients who 
develop diabetes just prior to, or during the course of pregnancy 
(17.3 per cent), than in those who have been known diabetics from 
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one to five years (12.2 per cent). In the former group, recurrent 
episodes of silent keto-acidosis either as a result of poor control, or 
lack of early diagnosis of the diabetes, result in an increased fetal loss. 

We feel that at the present time, the average pregnant diabetic 
does not receive sufficient prenatal care. The patient, during the first 
two trimesters, should be seen at periodic ten day intervals, alternat- 
ing between obstetrician and internist, and thereafter at weekly inter- 
vals by the obstetrician. Under this regime, the incidence of serious 
complications, such as keto-acidosis and pre-eclampsia (precursors of 
intrauterine death) will be decreased and prompt treatment instituted, 
if present. 

Pregnancy, complicated by pre-eclampsia or recurrent episodes of 
keto-acidosis should be terminated promptly if the fetus is deemed 
viable. Conservative management with a viable fetus has proved costly 
and is indicated only in non-viable pregnancies. Our earliest success- 
ful interruption for this indication was performed at the beginning 
of the 33rd week. 

Emphasis heretofore has not been placed on the daily routine test- 
ing of urine for acetone, in addition to sugar, This is a very simple pro- 
cedure and its daily performance will lead to the recognition of silent 
ketosis and its early treatment. 


CONCLUSIONS 


The pre-diabetic period is characterized by an increased abortion 
rate, increased fetal loss, and larger infants. 

2. The gravity of hyperemesis should not be underestimated. Im- 
mediate hospitalization is advised if clinical acidosis ensues. 
Pre-eclampsia and recurrent episodes of keto-acidosis have been 


the prime factors associated with intrauterine death and demand 
premature delivery, if the fetus is viable. 
4. Silent ketosis may be detected by the routine daily testing of the 
urine for acetone. This should be an established routine in the 
management of the pregnant diabetic. 
Elective cesarean is the procedure of choice to effect delivery 


wr 


in most Cases. 
6. Fetal loss parallels the duration of the diabetes. 
7. At present, the use of hormonal therapy does not appear to be 
indicated. 
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SOUR Weeks after an injury which resulted in a fracture of 
his right iliac bone, an 82 year old man was admitted at 
F the New York Hospital-Westchester Division. For the 
preceding eight months, he had been gradually losing 

| o eq energy and interest and had been experiencing increasing 
difficulty in accumulating material for a book which he was assembling. 
Three weeks after his injury he had become depressed, agitated, unstable 
and extremely difficult to care for at home. On admission he was barely 
able to support himself with the aid of a cane and revealed marked loss 
of weight but otherwise was in good physical condition. X-rays of the 
right hip showed a fracture of the acetabular portion of the right ilium 
with protrusion of the bottom of the acetabulum into the pelvis and 
production of new bone in this area, and apparently some fibrosis about 
the head of the femur. X-rays of the spine showed extensive lipping and 
adhesions between the vertebrae. An electrocardiogram showed a left 
ventricular preponderance and his blood pressure was 140/76. In the 
hospital he continued to be deeply depressed, self-depreciatory, self- 
condemnatory and so agitated that it was difficult to provide adequate 
protection to the site of the injury. At the conclusion of 5 weeks of 
hospitalization, electro-shock therapy was. instituted. He was given 
“Intocostrin” in sufficient quantity to reduce muscular response to a 
minimum before each induction. He received a total of eleven petit mal 
and five grand mal reactions. During this course of treatments, he first 
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Electro-Shock Therapy 


showed some lifting of mood, then toward the close of the series his 
behavior became disorganized and there was moderate confusion. This 
confusion steadily cleared and one month after termination of electro- 
shock treatments, his sensorium was clear, his mood was only mildly 
depressed and he no longer had delusions of self-condemnation. His 
appetite was good, he was sleeping well and he was permitted to return 
to his son’s home. 

A 65 year old housewife came to the same hospital in a second epi- 
sode of depression, the first having occurred when she was 40. When 
she was 61, her husband suffered a severe anginal attack. At about the 
same time she learned that her eldest son was using alcohol excessively 
which eventually led to his divorce. She worried constantly about her 
husband’s health and considered her son’s drinking and divorce as indica- 
tions that she had failed as a mother. Gradually she developed increasing 
restlessness, depression, agitation, insomnia and finally in association with 
an acute infection and deteriorating physical health, she developed fears 
that she was going to be harmed, then became indecisive and finally 
confused. At that point she was first admitted to a hospital in a febrile 
state with urinary infection and questionable pulmonary tuberculosis. 
She remained in that hospital about 2 months and then was admitted to 
the New York Hospital-Westchester Division where she was depressed, 
agitated, incontinent, sleepless, and required tube feeding. She was still 
undernourished, was frequently expectorating but the urinary infection 
had cleared. There was an old detachment of the left retina, moderate 
peripheral arteriosclerosis and her blood pressure was 180/100. Repeated 
chest x-rays and clinical laboratory procedures confirmed the inactivity 
of a suspected tuberculous lesion in the left pulmonary apex. X-rays of 
the spine revealed lipping in the dorsal vertebrae and an old healed 
compression fracture of the first lumbar vertebra. 

In spite of the use of insulin as a dietary stimulant and frequent tube 
feedings, her physical condition deteriorated in response to her marked 
agitation. Three months after admission a course of electro-shock was 
instituted without “Intocostrin” and following the fourth treatment it 
was found that an impacted fracture of the left femur had occurred, and 
the shock treatments were discontinued. Quite promptly the temporary 
improvement in sleeping, eating, agitation and depression, which had 
taken place, disappeared. Her mental and physical condition gradually 
deteriorated and four months later a second series of shock treatments was 
instituted, this time using “Intocostrin.” Seven grand mal reactions were 
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obtained accompanied by a lifting of the depression, decrease in the 
agitation but with marked amnesia and confusion present. Improvement 
continued, however, with a gradual lifting of the amnesia and confusion 
and one month after her last electro-shock treatment she was taken home 
by her son in the care of a special nurse. The old fracture was now heal- 
ing but there was some shortening. A letter from her son, three years 
later, stated that his mother had “remained perfectly well mentally and 
physically since leaving the hospital.” There had been fibrous union of 
the hip with shortening but she walked long distances without discom- 
fort with the aid of a cane. 

These two case histories are examples of some of the dramatic prob- 
lems found in a study of a group of 104 patients between the ages of 
60 and 82 treated with electro-shock at the New York Hospital-West- 
chester Division between 1942 and 1948. Benefit from the hospitalization 
was not alone dependent upon electro-shock treatment; all of these 
patients also received psychotherapy and program therapy. Electro- 
shock treatment was used as a method of alleviating such symptoms as 
depression, anxiety and tension, which then resulted in the lessening or 
disappearance of such symptoms as delusions, hallucinations, withdrawal, 
and negativism. With this symptomatic improvement, the patients were 
in a better state for response to psychotherapy and program therapy 
which we believe is fundamental in adequate treatment for those who 
need hospitalization because of psychiatric disorders. 

A derivative of curare was used routinely, except in a few of the 
earlier cases, preliminary to the electro-shock, and no complications due 
to its use were encountered. A thoroughly trained and experienced group 


of physicians and nurses were responsible for the treatment. Resuscita- 
tive equipment and the usual cardiac and respiratory stimulants were 
available at all times in the treatment room. Under such conditions it ts 


our experience that curare, routinely used, preliminary to treatment, is a 
safe procedure which reduces the incidence of bone, muscle and joint, 
as well as cardiovascular complications. 

The average number of electro-shock treatments in a series was 7.1 
with extremes of 3 and 15. Almost two-thirds of the patients required 
only one series of treatments to gain maximum benefit. The greatest 
number of series of treatments given any one individual was five. 

In our group of patients there were 52 men and 52 women with the 


following age distribution: 


Electro-Shock Therapy 


82 


Number Diagnosis Recovered 1 Sema Improved Unimproved 
59 Manic-Depressive Group 27 19 3 10 
32 Involutional Psychoses 13 12 4 3 
10 Psychoneuroses 3 7 
2 Paranoid Condition —— 2 


1 Psychosis with Cerebral 


43 40 8 13 


These statistics indicate that over 87 per cent of these patients were 
benefited by the treatments and 85 per cent are at home. The complica- 
tions of treatment are considered worthy of more detailed evaluation. 
Cardiovascular difficulties appeared in six patients with one of these 
describing precordial pain and presenting a short period of cardiovascu- 
lar collapse after the eighth treatment. Only four suffered marked or 
severe confusion and one of these had a history of carbon monoxide 
poisoning. These confusion states all cleared satisfactorily within a 
maximum of four weeks. As others have reported, the incidence of 
unusual confusion was not greater than that found among younger 
patients. One patient developed a phlebitis necessitating a temporary 
cessation of treatments and four sustained skeletal injury; one fracture 
of the left humerus, one impacted fracture of the head of the left femur, 
one compression fracture of the first lumbar vertebra and in another 
patient a slight wedging of the third dorsal vertebra. In view of the 
organic conditions present before treatment and the obvious benefits 
obtained in the mental symptoms, these complications seem unimportant. 

Cardiovascular pathology was the most frequent complication found 
in the admission physical examination. A history, together with electro- 
cardiographic evidence of a prev ious coronary thrombosis was present 
in five instances; angina pectoris in two, evidence by electrocardiogram 
of coronary insufficiency in thirteen. There were forty-one patients 
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whose electrocardiograms were reported as showing other abnormal 
findings such as heart block in two instances, besides many which 
indicated myocardial impairment or left heart strain in about equal pro- 
portion. Hypertension (blood pressure over 160/90) was present in 
twenty patients. In eighteen patients examination revealed marked 
arteriosclerosis including one with retinal hemorrhages. These are some 
of the more significant cardiovascular findings selected from a large 
group. Over two-thirds of our group of 104 patients had evidence of 
serious cardiovascular pathology. 

In our evaluation of whether cardiovascular pathology should be a 
contra-indication to the use of electro-shock therapy, we have found 
that the patient’s exercise tolerance was often of more practical value 
than were reports of his electrocardiogram, blood pressure and stetho- 
scopic findings. As a general rule it is our experience that patients who 
can walk roo yards without unusual distress can be treated safely with 
electro-shock. 

A second frequent and consistent organic finding was arthritis of 
the spine. In this study the degree of arthritic change was classified as 
one plus or showing minor productive changes, two plus, moderate 
productive changes with lipping of vertebrae and three plus, marked 
productive changes, including spur formation and bridging between 
vertebrae. In this series of 104 patients, 28 revealed arthritic changes 
graded as one plus, 21 as two plus and five as three plus. Four revealed 
marked decalcification of bone and one of these patients had very 
severe arthritis with marked limitation of motion of the extremities and 
another with such severe arthritis that her knees were ankylosed at a 
go angle. 

The list of organic conditions other than the two already discussed 
covers a wide field and can be roughly grouped as follows: marked 
emaciation sixteen, healed tuberculosis seven, other lung conditions six, 
blood changes nine, skeletal changes, old or recent fractures eighteen, 
eve conditions four, surgical, recent or indicated (including five hernias) 


twenty-six, and other chronic medical conditions as pleural blebs, dia- 
betes, Parkinsonism, secondary anemia, etc. These findings are quite 
consistent with those reported in the literature and cannot be regarded 
as serious barriers to the careful application of electro-shock therapy 
when indicated by the severity of the mental disorder. 

A review of the literature makes it readily apparent that with refine- 
ments in the technique of administering electro-shock treatments, and 
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with increased experience on the part of the therapists, it has become in 
each succeeding year since its advent in 1938 a more safe and effective 
form of therapy for disordered emotional states in patients who have 
lived to the age of 60 or beyond. The discriminative use of preshock 
sedation and of curare derivative with proper precautions and technique 
have lessened the dangers and made electro-shock a relatively safe pro- 
cedure, in skilled hands, for the treatment of emotional disorders in the 
elderly patient. Treatment in each case will be dependent upon a careful 
review of the life history of the patient. It will necessitate a knowledge 
of his previous physical illnesses and his resistance to them. 

From our review some important considerations, before using elec- 
tro-shock in the treatment of patients over sixty, become apparent: 

1. The patient should be suffering from a mental illness which is 
fundamentally functional in nature. 

2. Some degree of impairment of the intellect and sensorium is 
normally associated with advanced age; decrease in attention and con- 
centration span, lessened efficiency in learning and integrating new 
concepts and milder memory defects particularly for recent events. 
Functional mental illnesses in the elderly may be complicated by 
exhaustion, as well as toxicity due to prolonged and heavy sedation and 
inadequate fluid and caloric intake, as well as inadequate elimination, 
Such factors may add symptoms of confusion and delirium to what is 
fundamentally a functional psychosis. Medical attention to the toxic and 
exhaustion factors ordinarily results in prompt relief from the mental 
symptoms caused by them. 

Emotional depression is known to retard organ function in a sweeping 
manner and can result in an interference with compensatory mechanisms 
which are already heavily taxed in individuals with arteriosclerosis. 
With this added burden elderly patients may display organic mental 
symptoms such as confusion, disorientation and gross memory defects 
which are alleviated or may even disappear with recovery from depres- 
sion. Some patients with psychoses due to arteriosclerosis in whom 
evidence of cerebral damage is not marked and who are deeply de- 
pressed, therefore do benefit from electro-shock therapy which relieves 
the depression. 

3. The elderly patient should have the opportunity to respond ade- 
quately to the usual more conservative forms of psychiatric therapy. 
Recovery among elderly patients from mental illnesses was well known 
before the advent of the electro-shock therapy. 
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4- A careful evaluation of the adequacy of the cardiovascular system 
is essential. 

Hypertension, abnormal electrocardiograms, history of angina pec- 
toris or coronary thrombosis, and inactive rheumatic heart disease with 
valvular lesions are not in themselves contraindications to electro-shock 
therapy. In our experience the strain of this treatment upon the cardio- 
vascular system has been exaggerated. An individual who has sufficient 
cardiac reserve to walk 100 yards without unusual distress is able to 
withstand the cardiovascular strain of electric shock treatment, par- 
ticularly when the muscular response is modified by curare. Agitation 
and excitement in themselves may put more strain upon the heart than 
the convulsion. Five patients in the authors’ series had suffered a coronary 
thrombosis from two months to six years before electric shock treatment. 
Three of these patients had their attack six months or less before treat- 
ment. One suffered a myocardial infarction associated with his second 
electric shock treatment administered in another hospital and his second 
series of treatments took place under preliminary curarization two 
months later in this hospital. Serial electrocardiograms were taken on all 


patients in the authors’ series who had a history of coronary disease. 


Reports of electrocardiographic findings indicating “Evidence of heal- 
ing” followed by “Stabilization of the EKG” were accepted as evidence 
that sufficient healing of the infarction had taken place, whereupon 
electro-shock treatment was given. In none of these five patients was 
there any evidence of cardiovascular complication during the course of 
treatment. Three of these patients, however, (all of whom recovered 
from their psychiatric disorders and went home) have since died of 
coronary thrombosis, from six months to three and one-half years after 
their last treatment. 

Of the thirteen patients with electrocardiographic evidence of coro- 
nary insufficiency, two died (both at home recovered) from coronary 
thrombosis, four months and one year respectively after their last electro- 
shock treatment. In addition to this careful evaluation of the cardio- 
vascular system each elderly patient should have a thorough physical 
examination, laboratory studies, including an electrocardiogram, chest 
and spinal x-rays, all preliminary to treatment and x-rays of the spine 
following the conclusion of the course of treatment. 

5. It is our experience that the use of curare preliminary to electro- 
shock treatment, when carefully administered by trained and experi- 
enced physicians, is a safe procedure with elderly patients and distinctly 
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lessens the strain on the cardiovascular system. Curare can be safely 
given, if necessary, in such doses that there is no convulsive reaction, 
i.¢., no tonic or clonic muscular response but only isolated fibrillary 
twitchings which are not capable of moving the extremities. Such heavy 
curarization preceded the treatment of a 77 year old woman with osteo- 
porosis and an arthritic ankylosis of the knees at a go” angle. As indica- 
tion of the brittleness of her bones, this latter patient suffered a complete 
fracture of the middle third of the femur some weeks later after gently 
falling from her bed, a distance of 16 inches. Another patient who suf- 
fered a comminuted fracture of the clavicle the night before his first 
electro-shock treatment was also given a series of treatments without 
complication under similarly heavy curarization. We emphasize that 
such curarization should never be employed except by properly trained 
physicians who have adequate resuscitative equipment available. 


SUMMARY 


A detailed study of 104 patients, between the ages of 60 and 82, who 
had electro-shock treatment for functional psychiatric disorders re- 
vealed the following: 

1. Serious cardiovascular pathology existed before treatment in over 
two-thirds of the patients studied. However, electro-shock treatment 


proved to be an indicated and safe procedure in such patients after a 
careful medical evaluation of their condition. 


2. Organic pathology in other fields is common in a group of 
elderly patients but does not necessarily contra-indicate the use o, 
electro-shock treatment. 

3. Elderly patients with predominantly functional psychiatric dis- 
orders respond with benefit to electro-shock treatment. Over four-fifths 
of the patients in this group were able to return home recovered o1 
much improved. 

The factors which are considered important in making the decision 
to use electro-shock therapy in the psychiatric treatment of patients over 
sixty were discussed. 
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PLATELET ADHESIVE INDEX STUDIES 
IN MULTIPLE SCLEROSIS AND OTHER 
NEUROLOGIC DISORDERS* 


Morton Naruanson and J. Savirsky 


Seseseseseseny RING the past two decades considerable thought has been 
given to venule thrombosis as a possible pathogenesis for 
lesions in multiple sclerosis. Pathologic studies have 
g been convincing to some investigators' but not to others.” 
meseseseseses \ttempts to show coagulability of the blood 
have been for the most part inconclusive.” 

In 1949, Moolten and Vroman* devised a test for platelet adhesive- 
ness, that is, the tendency for platelets to stick to one another or to stick 
to other substances. They demonstrated that under conditions which 
produced thromboembolism, there was a rise in the platelet adhesive- 
ness." Considering the possibility that an alteration in the blood clotting 
mechanism may be a factor causing disseminated lesions in the central 
nervous system, this test was done on a series of patients with multiple 
sclerosis and compared to a series with chronic and acute neurologic 
disorders. 

Vethod: Platelet adhesiveness was measured by the technique of 
Moolten and Vroman. Using siliconized glassware, a platelet count and 
a red blood count are done on citrated blood. Ten minutes after the 
blood is drawn it is passed through a glass wool filter and washed 
through with citrate and saline. The filter has an affinity for platelets. 
A platelet count and a red blood count are done on the filtrate. The 
ratio of red cells to platelets is obtained from the pre- and post-filter 
counts. The adhesive index is calculated by dividing the second ratio 
by the first. An adhesive index of one indicates that an equal proportion 
of red cells and platelets have passed through the filter. Higher indices 
indicate increased retention of platelets in the filter. Exact details of 
the procedures and calculations may be found in Moolten and Vroman’s 
* Caiven before The Section of Neurology and Psychiatry, December 11, 1951 

From the Departments of Neurology and Psychiatry, New York University College of Medicine 


and the Third Divisies rf a and Medicine, Bellevue Hospital, New York City 
Supported by a Grant fre the National Multiple Sclerosis Society 


Platelet Studies in Multiple Sclerosis 


Taner l 


No. of 
No. of Determina- Adhesive Index 
Cases tions Average Range Normal Almormal 


MULTIPLE SCLEROSIS 
1. Stationary 26 : 1.00-1.47 24 (80%) 6 (20%) 
2. Fluctuating 2 f 1,20-2.07 8(18% ) 37 (82%) 
3. Exacerbations i 1,18-2.64 1(7%) 14(93%) 


paper. It is interesting to note that the number of platelets is not re- 
lated to the adhesiveness. 

Material: One hundred and thirty-two patients were studied. Of 
these, 60 had multiple sclerosis, 33 had other chronic neurologic dis- 
orders, and 39 had acute neurologic disorders. In addition, determina- 
tions were made on 12 healthy subjects at varying intervals during the 


investigation. The adhesive indices of the normal subjects followed 
closely the normal range found by Moolten and Vroman and also Fisen 


and his associates.’ This range was from 0.90 to 1.25. 

Sixty patients with multiple sclerosis were selected from the Multiple 
Sclerosis Research Clinic of Bellevue Hospital. They were divided into 
three groups, based on clinical activity, namely: stationary, fluctuating, 
and acute exacerbation. The patients considered stationary (26) were 
those who had had no new symptoms or signs for at least six months 
preceding the investigation. The fluctuating group (28) consisted of 
patients who reported frequent new symptoms, or fluctuations of old 
symptoms that often could not be corroborated by neurologic examina- 
tion. The group classified as acute exacerbation (6) were patients who 
complained of new symptoms, and had clinically verifiable objective 
signs which had not been present before. 

Ninety determinations were done on the 60 patients, 24 returning 
for repeat tests. The intervals ranged from two days to three months. 
Two patients in acute exacerbation were followed closely until clinical 
remission occurred, 

The 33 patients with other chronic neurologic disorders, and 39 
patients with acute neurologic disorders, were selected from the medical 
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Tante 


Number of Adhesive lndexr 
Cases Average Range Normal Almormal 


CHRONIC NEUROLOGIC DISORDERS 
(Other than Multiple Sclerosis) 


1. Amyotrophic Lateral 


Sclerosis 1 Lol 0.96-1.10 4 0 
2. Subacute Combined 

Degeneration 3 0.97 0.78-1.13 3 0 
3. Syringomyelia 3 1.28 1.20-1.38 2 1 
4+. Parkinsonism 5 1.27 0.99-2.03 + 1 
5. Other Extra-Pyramidal 

Disorders 1.07 0.00-1.17 4 0 
6. Presenile Dementia 7 *1.10 1.02-1.20 7 0 
7. Idiopathic Epilepsy 5 1.05 0.90-1.19 5 0 
8. Undiagnosed Disease 

of Spinal Cord 2 1.50 1.40-1.60 0 2 


and neurologic services of Bellevue Hospital. The type and number are 
indicated in the tables. 

Results: 1. Multiple Sclerosis Group (Table 1). 

Of the 30 determinations done on 26 patients who were considered 
as stationary, 80 per cent were normal and only 20 per cent abnormally 
high. However, of the 45 determinations on the fluctuating group, only 
18 per cent were normal and 82 per cent were abnormal. Similarly, 15 
determinations on the group of acute exacerbations indicated that 14 
were abnormal and only one determination was normal and this on a 
patient who was already showing objective and subjective improvement. 

The range of values also showed a significant difference, the highest 
values being found in the group of cases in exacerbation. The average 
adhesive index for the stationary group was within the normal range, 
1.16. The average for the fluctuating group was 1.50 and for the group in 
exacerbation 1.81. 

2. Chronic Neurologic Group (Table II). 

Of the 33 patients studied only four showed an abnormally high ad- 
hesive index. ‘Two of these four patients had spinal cord disease of unde- 
termined etiology, all laboratory studies including myelogram having 
been negative. History and neurologic findings failed to give evidence 
of disseminated lesions and therefore these cases were not considered to 
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MULTIPLE SCLEROSIS 
1 CHRONIC NEUROLOGIC 


CENT OF SERIES 


PER 


8-9 9-10 10-11 12-13 13-14 14-15 16-17 17-18 IB49 19-20 20-2) 21-22 
ADHESIVE INDEX 


Figure 1--Frequency distribution of the multiple sclerosis series compared to other 
chronic neurologic disorders, The normal range of the adhesive index is 0.90-1,25. 


Tane Ill 


Number of Adhesive Index 
Cases Average Range Normal Almormal 


ACUTE NEUROLOGIC DISORDERS 
Head Trauma 1.25-1.61 


1. 
2. Brain Tumors 1.01-1.72 
3 


Cerebro-vascular 

accidents. 0.76-1.22 
4. CNS Syphilis 0.88-1.11 

Meningoencephalitis 


Guillain-Barré 
Syndrome . 1.52-1.80 


be multiple sclerosis. The future course of these two patients may give us 
the answer. The striking difference between the chronic neurologic dis- 
orders and the multiple sclerosis group is shown in the frequency dis- 
tribution graph (Fig. 1). 

3. Acute Neurologic Disorders (Table IID. 

Cerebrovascular accidents and inflammation of the central nervous 
system gave uniformly normal values, the highest value being 1.31, just 
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REMISSION 
CORTISONE 


] ; Figure 2--Patient M. M. The platelet adhesiveness followed during an exacerbation of 


; multiple sclerosis, a remission and another exacerbation. The second attack of retro- 
bulbar neuritis oceurred during the ninth week while on cortisone. 


° 


outside the normal range. Six of the eight proven brain tumors had ab- 
normally high adhesiveness and four of five acute head injuries also had 
raised adhesiveness several days following the trauma. However, al- 
a though the platelet adhesiveness was elevated, it did not reach the 
4 range of the exacerbations of multiple sclerosis. Four cases of Guillain- 


{ Barré syndrome all showed a high adhesive index during the period of 
activity of the disease which was in the range of active multiple sclerosis. 

Two cases of multiple sclerosis were followed closely through an 
exacerbation and a remission. One of them is of special interest because 
determinations were made prior to and during administration of corti- 
sone (Fig. 2). A twenty-six year old man diagnosed as multiple sclerosis 
suddenly began to complain of marked pain behind the right eve and 
dimness of vision in that eye. On examination, two days later, he had 


a large right central scotoma which had not been present before. At 
this time and for several weeks following he had an abnormally high 
adhesive index. The vision of his right eye improved gradually and the 
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central scotoma disappeared. Six weeks following the onset of disturb- 
ance of the right eye, he complained of “almost blindness” of the left 
eye. There was complete remission in three weeks. At this time he was 


admitted to the hospital and started on 100 milligrams of cortisone per 
day. His adhesive index and adhesive platelets remained about normal 
for several weeks and he showed no new signs or symptoms. While on 
cortisone he then had another attack of acute retrobulbar neuritis in his 
right eve. Shortly following this, his adhesive index rose to a very high 
level and cortisone was stopped. Eisen et.al’ have shown that cortisone 
has no effect on the platelet adhesiveness. 

Discussion: Analysis of the data presented reveals a striking differ- 
ence between multiple sclerosis and other chronic neurologic disorders 
both in number of abnormally high indices and in the extent of the 
increase of the platelet adhesive index. Since these high values were 
found almost entirely among the fluctuation and exacerbation groups, 
the implication is that a high adhesive index parallels the clinical activity 
of the disease. This was confirmed in the two cases followed closely. 

As to the high values in brain tumors, Moolten and Vroman have 
indicated that in patients with malignancy there is a change in adhesive- 
ness. Similarly, trauma to any part, or surgical procedures result in a 
rise of platelet adhesiveness over a period of 4 to 10 days. This has 
been confirmed. Therefore, it may be concluded that the increased 
adhesiveness in brain tumors and head trauma is non-specific for the 
nervous system. However, the fact that.in 4 out of 4 cases of the Guil- 
lain-Barre syndrome high values were obtained suggests the possibility of 
a similar process of activity in multiple sclerosis. 

The consistent normal values found in cerebral vascular accidents 
and inflammatory processes in the central nervous system speak against 
these factors as pathogenetic in multiple sclerosis. 

The role of the platelets in the clotting mechanisnt is unclear and 
particularly the role of platelet adhesiveness is unknown. Preliminary 
studies by Savitsky and Greenwald* suggest that clot retraction is very 
closely correlated with platelet adhesiveness and not with the platelet 
count, within the normal range of platelets. It is interesting to note that 
Henstell, Henstell, Smalens and Ornitz® in a study of various tests of the 
clotting mechanism in multiple sclerosis observed that the only changes 
were in platelet agglutination and in clot retraction. Whether thrombosis 
is an etiologic factor in multiple sclerosis can not be inferred from this 
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evidence. Eisen and his associates’ have demonstrated that in active 
thromboangiitis obliterans there is an elevation in the platelet adhesive- 
ness which is comparable to the rise in adhesiveness found in multiple 
sclerosis. 

As far as the diagnostic value of this test is concerned, a high value 
can not rule out a brain tumor, nor does a low value indicate the absence 
of multiple sclerosis. It can be said that this test has value as an indicator 
of activity in multiple sclerosis and that this may be important in evaluat- 
ing new therapy. 


SUMMARY 


The platelet adhesive index was studied in a series of patients with 


multiple sclerosis and other chronic and acute neurologic disorders. The 


platelet adhesiveness was found to be elevated during periods of activity 
of multiple sclerosis and in the Guillain-Barré syndrome. It was also 
elevated in brain tumors and following head trauma. There was no 
change in the other neurologic disorders. 
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SECTION ON MICROBIOLOGY 


WEDNESDAY EVENING, DECEMBER 19, 1951, AT 8:30 O'CLOCK 


A method has been developed for the 
rapid concentration and partial purification 
of influenza virus (PR 8 strain) by adsorp- 
tion to and elution from columns of a spe- 
cially prepared cation exchange resin. It 
was observed that the virus was selectively 
adsorbed by the resin. At the same time a 
high percentage of the nitrogenous impuri- 
ties in the starting material passed through 
the resin columns into the percolates. The 
virus was subsequently eluted from the resin 
in a fraction of the original volume of start- 
ing material. Samples of the original fluids 
(referred to as control fluids), the percolates 
and the eluates were saved for various chem- 
ical determinations and tests of virus  in- 
fectivity and hemagglutinin activity. 

The resin used for this procedure was 
Amberlite XNE-64," a carboxylic acid type 
cation exchanger. The resin was first con- 
verted from the acid to the sodium form 
with l-normal sodium hydroxide and then 
thoroughly rinsed with distilled water. Glass 
columns fitted at the lower end with I-hole 
rubber stoppers were charged with resin 
which was supported on layers of coarse 
sand and glass wool. Three volumes of 1-nor- 
mal acetate buffer at pH 5.6 were then 
passed through the resin followed by three 
volumes of distilled water. The columns 
were then allowed to drain. 

Chorioallantoic fluid collected from chick 
embryos infected with the virus was passed 
through columns with the aid of negative 


pressure. Between 75 and 98 per cent of 
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Rapid Concentration of Influenza Virus by Means 
of a Cation Exchange Resin 


Rosert H. ann Harry M. Rose 


Department of Bacteriology, College 
Columina University, New York City 


of Phystctans and Surgeons, 


the virus was adsorbed by the resin during 
a single passage, as determined by hemag- 
glutinin and infectivity tests of the per- 
colates. At the same time 72 to 82 per cent 
of the original total nitrogen appeared in 
the percolates and could be discarded. 
Elution of the virus) was accomplished 
with four 5 ml. portions of 10) per cent 
sodium chloride solution. Most of the virus 
appeared in the second eluate fractions, 
which showed a 4 to 16-fold) increase in 
hemagglutinin titer one-tenth to one- 
twentieth of the original volume, but con- 
tained 9 to 50 per cent less nitrogen than 
the control fluids. The infectivity titers of 
the second eluates showed a corresponding 
increase of 1.1 to 2.0 log units. Protein and 
non-protein nitrogen determinations showed 
a slight proportional increase of protein to 
non-protein nitrogen, but an actual decrease 
in protein nitrogen of 6 to 32 per cent as 
compared with the control fluids. Relatively 
little sodium and chloride appeared in the 
eluates until nearly all of the virus had 
been recovered, but in the fourth eluates the 
concentration of sodium and chleride was 
approximately the same as in the original 
eluting solution, It seems probable that 
factors other than ion exchange play a part 
in the displacement of virus from the resin. 
The resin method described affords a 
rapid and effective technique for the con- 
centration and = partial purification of the 
PR 8 strain of influenza virus. The apparatus 
required for this procedure is simple and 
one cycle of adsorption and elution requires 
only 30 to 60 minutes depending upon the 


size of the sample. 
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The Survival of Staphylococci within Human Leukocytes 


Davin Rocers AND Tompsetrr 


Department of Medicine, Cornell University 


study of the phagocytosis of 


human leukocytes, it) was 


During 
staphylococci by 
noted that pathogenic staphylococci obtained 
from human infections continued to stain 
clearly within the cytoplasm of leukocytes 
subsequent to phagocytosis during long pe- 
riods of incubation. In contrast, non- 
pathogenic staphylococci obtained from the 
air, skin and bedy surfaces when phagocyted 
in identical systems grew faint and indis- 
tinct in outline within the cytoplasm. Using 
pour plate techniques, the number of cultur- 
able pathogenic and nonpathogenic staphy- 
lococei was serially determined at intervals 
during 24+ to 48 hours of 


human leukocytes suspended in homologous 


incubation with 


plasma. In such experiments, the magni- 
tude of the fall in the number of culturable 
microorganisms Was consistently greater for 
nonpathogenic strains, ranging from 10 to 
1) fold, then seen with pathogenic strains. 
this survival, no 
significant quantitative the 
number of microorganisms phagocyted could 
be detected, fall occurred in 
plasma control tubes from which the leuke- 
eytes had been removed. Furthermore, there 


difference in 
differences in 


Despite 


and no such 


was a rapid resurgence of growth of the 
pathogenic strains after 2 to 8 hours of 
the number of culturable 
low 


incubation while 


nonpathogenic staphylococci remained 
for 12 to 24 hours. Supravital leukocyte 
preparations studied simultaneously —indi- 
cated that leukocytes remained viable over 
8S to 12 hours. It was suggested from these 
observations that strains of 


staphylococei: might be better able to sur- 


pathogenic 


vive within the evtoplasm of human leuko- 


eytes. A method was thus developed by 
which the survival of staphylococei within 
the cytoplasm of human polymorphonuclear 
leukocytes could be directly determined. 

In brief, this consisted of allowing freshly 
leukocytes suspended in 


obtained human 


homologous plasma to phagocyte staphy- 


lococci within small siliconed tubes for short 


Medical College 


periods. The leukocytes were then washed 
free of extracellular microorganisms, resus- 
pended in homologous plasma, and incubated 
at 37°. Following a predetermined period of 
incubation, the leukocytes were killed by 
momentary drying on sterile cover slips, and 
incorporated within thin agar slide cultures 
containing 0.5 per cent trypan blue which 
served to stain leukocytes clearly but did 
not interfere with microbial growth. Staphy- 
lococci: survived such momentary drying in 
control Such microcultures 
were then incubated on a warm stage under 
the The polymorphonuclear 
leukocytes were observed for multiplication 
of cocci within the cytoplasm and quantita- 


experiments, 


microscope. 


tive counts made. 

Using this technique, striking differences 
in the intracellular survival of pathogenic 
and nonpathogenic staphylococci were noted. 
All of the 19 strains of pathogenic staphy- 
lococci isolated from severe human infec- 
tions appeared able to survive for long 
periods of time within the cytoplasm of 
polymorphonuclear leukocytes as evidenced 
by their ability to multiply within micro- 
cultures. With all pathogenic strains, over 
30 per cent of polymorphonuclear leukocytes 
containing microorganisms were the site of 
microbial growth following 4 hours of in- 
cubation, and with many strains, growth 
was evident within 80 to 90 per cent of 
cells containing microorganisms, In contrast, 
the 9 strains of nonpathogenic staphylococci 
body surfaces and 

failed to initiate 
periods of residence 


air, 
nasopharyngeal flora 
growth after short 
within the leukocyte. Less than 10 per cent 
of polymorphonuclear leukocytes contained 


isolated from 


multiplying microorganisms after four hours, 
most strains showing evidence of growth 
in 0 to 5 per cent of leukocytes after one 
hour's incubation. That pathogenic staphylo- 
cocci may possess a phase of existence within 
the leukocyte of the human host is sug- 


gested. 
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Non-Precipitating Diphtheria Antitoxin 
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The immune response in hay fever and 
other types of allergy is frequently char- 
acterized by antibodies of varying reactivi- 
ties. From a clinical standpoint, antibody 
reactivity may be associated with fluctua- 
tions in the course of certain pollen sensitivi- 
ties. For example Cooke’ and Loveless’ have 
shown that hay fever subjects treated with 
pollen extracts may possess a thermolabile 
atopic reagin in addition to a thermostable 
component known blocking antibody 
which seems to be correlated with clinical 
response to the disease. Lowell® has shown 
that some treated diabetic patients may de- 
velop either resistance or skin sensitivity to 
certain insulin preparations which vary in- 
dependently of each other and are demon- 
strable by appropriate serological techni- 
ques. However, a difficulty encountered in 
previous experimental work has been a lack 
of available purified materials. It was 
thought that diphtheria toxin and antitoxin 
might be of use in this connection for rea- 
sons to be described. 

The stimulus for the present investigation 
began when a six vear old boy with a per- 
sonal and family history of allergy received 
a routine booster dose of purified diphtheria 
toxoid by his school physician and developed 
severe asthma within a period of minutes 
after injection. Examination of his serum 
drawn two days after admission to the hos- 
pital showed antitoxin§ titer of 50 
units/ec. by the rabbit skin test but no 
demonstrable precipitating antitoxin what- 
ever. This serum also possessed wheal and 
erythema properties in high titer when 
passively transferred to skins of Schick 
positive recipients. Such behavior was in 
marked contrast to the precipitating anti- 
toxin responses observed previously in pa- 
tients who received booster doses of 
diphtheria toxoid, 

The possibility then occurred that an 


and The Hospital of the Rockefeller Institute for Medical Research 


antibody response of this type could be used 
as a tool in further characterizing the im- 
munological properties of skin sensitizing 
diphtheria antitoxin. The experimental ma- 
terial to be reported concerns the use of the 
diphtheria —toxin-antitoxin system a 
model for the comparison of precipitating 
and non-precipitating antibody and for the 
study of allergies of the immediate wheal 
and erythema type. The advantages in work- 
ing with diphtheria toxin and antitoxin are 
that 1) toxin and texoid are available in a 
high state of purity, 2) quantitative studies 
have demonstrated that this antigen and 
antibody behave as a single system, 3) both 
reagents can be easily and accurately meas- 
ured even in minute quantities by the rabbit 
intracutaneous technique. 

Human antitoxin responses were studied 
by hyperimmunization of a number of 
Schick negative medical students and allergy 
clinic patients using single booster doses of 
highly purified diphtheria toxoid. Three 
types of antitoxin responses occurred, 
Sera in the first group showed close cor- 
relation between the rabbit skin test and 
quantitative precipitin titers, and each anti- 
toxie unit was equivalent to approximately 
16 we. of specifically precipitable protein. 

Sera of the second group possessed high 
antitoxic activity by the rabbit neutraliza- 
tion test but no demonstrable precipitating 
antitoxin whatever. Wheal erythema 
properties high dilution were demon- 
strated by passive transfer to Schick posi- 
tive individuals. 

The third group was intermediate and 
sera showed discrepancies between rabbit 
and precipitin titers, where the antitoxic 
unit varied from only 2 to 8 wg. of specifi- 
cally precipitable protein. 

The results of skin experiments using non- 
precipitating antitoxin showed that amounts 
as small as 0.0002 ml. by dilution were 


471 


THE 


BULLETIN 


capable of producing a wheal and erythema 


reaction upon subsequent challenge with 


diphtheria toxoid at 48 hours, Furthermore, 


one could elicit such reactions chal- 


lenge with toxoid for as long as seven weeks 


upon 


after sensitization of skin sites. 

The specificity of skin sensitizing antitoxin 
for purified diphtheria toxoid was demon- 
strated by an experiment in which three 
identical series of skin sites prepared with 
appropriate serum dilutions were challenged 
at 48 hours with (a) 0.05 yg. of toxoid N, 
(b) 0.05 ye. of atoxic diphtherial protein 
N (P-protein), (ec) toxoid N, 
The most marked reactions in highest titer 


O.0005 pp. 


occurred against purified toxoid at a level 
of 0.05 we. N 

The neutralization of diphtheria toxoid by 
skin 


antitoxin was demonstrated by injecting in- 


a serum containing only sensitizing 
tracutaneously mixtures containing varying 


amounts of toxoid in a Schick positive 


recipient. Readings were recorded both im- 
mediately and at 48 hours following a uni- 
form challenge dose of toxoid. The results 
that 


precipitating 


uncombined —non- 


skin 


indicated residual 


intitoxin the was 


capable of specifically combining with toxoid 


to form an irritating complex. The skin sites 


at which no or slight residual  antitoxin 


remained (i.e. the highest toxoid levels at 


which a uniform amount of skin sensitizing 


antitoxin gave best immediate wheal and 


erythema) were those at which approxi- 


mately equivalent amounts of toxoid and 


antitoxin had been injected. This was in 
keeping with results obtained by means of 
the rabbit skin test ILF 1 unit). 
It is interesting that a single antibody gave 


results comparable to the sera of pollen 


(iLe., 


treated allergic patients, 

One stated 
neutralizing capacity of 
from treated patients with hay fever and 


reason for increased 


serums obtained 
illied allergies is that these patients form 
blocking antibody in addition to skin sen- 
sitizing antibody or reagin, Blocking anti- 
differs from reagin in its 


allergic 


capacity to disappear from injected skin 
sites, and in its thermostability. The latter 
property is used in the field of allergy as 
a method of isolation of blocking antibody, 


in that reagin is destroyed by heat at 56° 


C. for from 2 to 5 hours, whereas blocking 
antibody is unaffected and remains capable 
of combination with antigen in the absence 
of demonstrable wheal and erythema at uni- 
formly sensitized skin sites. Tests for block- 
ing antibody were performed by injecting 
skin sensitizing antitoxin heated for 4 hours 
at 56° C. with varying mixtures of toxoid 
into uniformly sensitized (using fresh skin 
sensitizing antitoxin) sites. In the control 


series borate buffer was substituted for 
heated antitoxin. Comparison of the test 
reactions with maximal wheal and erythema 
reactions obtained at control sites showed 
that heated non-precipitating antitoxin  in- 
hibited reactions to the point where mix- 
tures contained equivalent quantities of 
toxoid and antitoxin. This was in conformity 
with findings observed using the neutraliza- 
tion technique. As was demonstrated by that 
method, one antibody (heated in this in- 
stance) reproduced the type of results ob- 
served in serums of treated allergic patients, 
C. for 


+ or more hours destroyed the erythema 


It was of interest that heating at 56 


producing properties of non-precipitating 
antitoxin without causing an appreciable 
loss of neutralizing properties. As a result, 
heating what originally was skin sensitizing 
almost 
with 


antitoxin resulted in quantitative 


conversion to an antibody blocking 


properties. 
skin 


Subsequent human 


were directed at differentiation of diphtheria 


experiments in 


skin sensitizing non-precipitating antitoxin 
from precipitating antitoxin. Although both 
types of antitoxin were observed to form 
mixed with 


an irritative when 


toxoid in certain proportions and injected 


complex 


in unprepared skin sites, disappearance of 
precipitating antitoxin indicated by 
uniformly negative reactions obtained when 


was 


these were challenged 48 hours later. This 
disappearance was shown to be a compara- 
tively rapid event by challenging prepared 
sites with toxoid at different times. On the 
other hand, sites prepared with skin sensitiz- 
ing antitoxin were positive when challenged 
up to seven weeks. Heat at 56° C. did not 
affect the property of disappearance of 
precipitating antitoxin from prepared sites. 
In addition, it was shown that heat at 56° 
C. did not alter the capacity of non-pre- 
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Taste 1-SUMMARY OF 


PROPERTIES OF PRECIPITATING AND NON-PRECIPITATING 
ANTITOXINS* 


Non-Precipitating 


Precipitating Antitoxrin Antitoxin 


Property Fresh 


Heated Fresh Heated 


140 


Cumits/cc)... 


skin test 


Titer—rabbit 


. Specifically precipitable antitoxin 
nitrogen (gamma/umnit) 5 


Coprecipitable antitoxin nitrogen 


Skin sensitizing titer (P-K) ........ 


Units required to fix 
guinea pig complement ............- 0.2 


Passive sensitization of guinea pigs to 
anaphylactic shoc yes 


Persistence at myection minutes minutes weeks 


80 70 


120 


. 2.5F ca. 1.6 not done 


0.000 2 ce 


nil 


weeks 


0.3 


diminished but 
still pronounced absent not done 


~ As exemplified by precipitating antitoxin Fo and non-precipitating antitoxin Hu. 


cipitating antitoxin to remain in demon- 
strable amounts at skin sites. 

Additional immunochemical — techniques 
demonstrated further differences between 
both types of antitoxin, Non-precipitating 
antitoxin was coprecipitated by quantitative 
methods when added to known appropriate 
amounts of diphtheria toxin and precipitat- 
ing antitexin. The behavior of non-precipitat- 
ing antibody, therefore, resembled that of 
univalent* antibody, The aggregative powers 
of toxin and non-precipitating antitoxin as 
shown by the Danysz experiment may have 
a bearing on this concept. Danysz found that 
a mixture of toxin and antitoxin was far less 
toxic if toxin was added in one portion than 
if the same amount was added in successive 
increments, The explanation for this phe- 
nomenon was that toxin and antitexin may 
combine in more than one proportion de- 
pending upon their relative concentrations. 
In relative antitoxin excess there occurs 
slowly reversible aggregation leaving what 
antitoxin remains to form complexes of low 
antitoxin content. A marked Danysz effect 
was produced with precipitating antitoxin 
in conformity with previous experience. In 
contradistinction, however, little or no effect 
was produced with skin sensitizing antitoxin 
indicating that skin sensitizing antitoxin and 


+ Average values obtained on series of sera containing precipitating antitoxin, M. Cohn. 


toxin apparently did not combine in more 
than one proportion in this experiment due 
to the non-aggregability of both com- 
ponents. Precipitating antitoxin heated at 
56° C, for 4 hours produced an intermediate 
Danysz effect. That this was related to 
poor aggregability of the heated antitoxin 
with toxin was suggested by the fact that 
precipitability with the antitoxin was 
abolished by heating at 56° C. 

Non-precipitating antitoxin was shown to 
fix guinea pig complement poorly if at all, 
whereas the complement fixing ability of 
precipitating antibody was good. When two 
representative sera were tested by the meth- 
od of complement fixation there was a forty- 
fold difference between the amounts of both 
types of antibody needed to fix the same 
amount of complement. Heat at 56° C. 
impaired this property but slightly in pre- 
cipitating antitoxin, Skin sensitizing anti- 
toxin, on the other hand, did not fix comple- 
ment at all following heat at 56° C. 

Both types of antitoxin, fresh and heated, 
possessed an approximately equal ability to 
sensitize guinea pigs to fatal anaphylactic 
shock when the sensitizing dose of antitoxin 
was 40 to 48 units and the shocking dose 
of toxoid was 50 LF. 

In summary, the comparative properties 
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of precipitating and non-precipitating diph- 
theria antitoxins have been discussed. The 
properties are outlined briefly in Table I. 
Because of certain similarities of non-pre- 
cipitating antitoxin to atopic reagin, it may 
be of use in the study of allergies of the 


immediate wheal and erythema type. 
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\ fraction has been isolated from “tuber- 
culin” which is extremely active in sensitiz- 
ing red cells to hemagglutination and hemo- 
lysis by the sera of tuberculous animals and 
human beings. This fraction contained 0.3 
per cent nitrogen, less than | per cent pro- 
tein, and 90-98 per cent polysaccharide. It 
differed from ordinary purified tuberculo- 
polysaccharide preparations such as Seibert’s 
polysaccharide I' which cannot sensitize red 
cells, in that acid solutions of this fraction 
were opalescent rather than clear. 

It was possible to follow chemically the 
disappearance of polysaccharide from a solu- 
tion of this fraction during successive 
absorptions with red cells, and thus to show 
that approximately 40 per cent of the poly- 
saccharide in a particular preparation of 
this fraction was adsorbable onto sheep red 
cells. The remaining non-adsorbable polysac- 
charide was as active in inhibiting specific 
hemagglutination by anti-polysaccharide 
antibodies as was the original unadsorbed 
fraction. Therefore, it was concluded that 
this polysaccharide of tubercle bacillus, 
which is serologically identical to Seibert'’s 
polysaccharide I, exists in two forms in 
culture filtrates of this organism: one form, 
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which permits it to adsorb onte erythro- 
eytes; and another form, which does not 
adsorb. 

It is of some interest that the purified 
sensitizing material is capable of sensitizing 
red cells to agglutination and lysis even 
after it has combined with antibody. This 
phenomenon occurs only in the higher dilu- 
tions of very active anti-sera; and normal 
serum in high concentration interferes with 
adsorption of the material onto red cells in 
the presence as well as in the absence of 
specific antibody. Solutions containing rela- 
tively small amounts of the sensitizing mate- 
rial and large amounts of non-adsorbable 
polysaccharide [ antigen will not sensitize 
red cells after mixture with very active anti- 
sera, 

The concentration of this polysaccharide- 
containing, red cell sensitizing material in 
ordinary old tuberculin preparations is only 
about 0.0L per cent. Under optimal condi- 
tions, it is extremely active in sensitizing red 
cells for hemagglutination and hemolysis re- 
actions. Indeed, it has been possible to ob- 
serve a specific serologic reaction in the 
hemolytic test with as little as one part of 
polysaccharide in 5x10 to Ixl0 parts of 
saline. This is one of the most sensitive 


serologic reactions ever observed for the 
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detection of an antigen. 

There is evidence that the purified sensitiz- 
ing material contains one or more antigens 
in addition to the polysaccharide I antigen. 
The nature of these antigens has not been 
determined. 

The purified sensitizing material will not 
adsorb onto red cells which have previously 
been treated with tannic acid according to 
Boyden’s technique Indeed, it has been 
shown that the material which is adsorbed 
from crude tuberculin’ preparations onto 
tannic acid treated red cells is an antigen 
present in the acetic acid precipitable frac- 
tion of culture filtrates of tubercle bacilli. 
It is not a polysaccharide. 

Qualitative differences, or, rather, quanti- 
tative differences which are so marked as to 
be considered qualitative for all practical 
purposes, have been observed between dif- 
ferent tuberculins used for sensitizing red 
cells for these serologic reactions. These dif- 
ferences were particularly striking in studies 


presumably non-tuberculous 
concluded 


on sera from 
human beings. Therefore, it is 
that much work remains to be done before 
a suitable, standardized red cell sensitizing 
material will be available for clinical labora- 
tory use. 

Finally, it is of some physiologic interest 
that this newly described polysaccharide- 
containing product of the tubercle bacillus 
is capable of adsorbing so actively onto red 
cells. It is suggested that this substance 
may be able to adsorb onto other host cells, 
leukocytes, for example, during the course 
of tuberculous infection and thereby change 
their physiological properties. 
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Microbial Factors in Caries 
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The presence of microorganisms in the 
lesions of dental caries has been known for 
almost one hundred years. Yet in spite of 
the most intensive research on the subject 
no single organism has ever been established 
to be the etiological agent of caries. In an 
attempt to this problem many 
theories of cariogenesis have been advanced 
with the net result that even today workers 


resolve 
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in this field differ widely in their concepts 
of how caries is initiated. 

At the present time there are two main 
schools of thought regarding this process. 
One group, the adherents of the proteolytic 
theory, maintains that certain microorgan- 
isms attack the organic portion of the tooth 
surface and that this organic material con- 
stitutes the path by which the tooth is in- 
vaded and eventually destroyed. The oppos- 
ing school considers that the initial attack 
on the tooth surface is due to acid produced 
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from fermentation of foodstuffs by micro- 
organisms. This acid dissolves the mineral 
or inorganic portion of the tooth surface 
with a resultant lesion which is extended 
as more fermentable material is made avail- 
able to the microorganisms, 

At the outset let it be noted that it was 
early recognized that both types of micro- 
organisms, proteolytic and acidogenic, were 
probably operative in the advancing caries 
lesion, especially when the dentin was at- 
tacked. The 
was the cause of the 
lesion on the surface of the tooth. While on 
theoretical grounds the “proteolytic” theory 


controversy 


main subject of 


initiae microscopic 


of cariogenesis cannot be entirely disre- 


garded, from a practical standpoint most 
of the evidence, clinical and experimental, 
supports the interpretation that acidogenic 
bacteria play the predominant role in initiat- 
While it is true that 
there are bacteria and enzymes which may 
attack the 
enamel in vitro, such an attack does not oc- 


ing the caries process. 


organic matrix of dentin or 


cur unless these structures are first decal- 
cified by acid or other means. On the other 
hand, there are a number of acidogenic 
types of microorganisms which under suit- 
able conditions have been able to reproduce 
all the essential features of caries in normal 
extracted teeth in vitro. 

The “acidogenic” theory of 
first formulated as the result of the work 
of W. D. Miller’ and has been supported by 
many workers since his time. 
IS37 first 
that caries is a process which begins on the 
surface of the tooth 
toward the pulp. Moreover, he pointed out 
that recognized 
surfaces of the 
most likely to occur, e.g. contact points he- 


caries was 


Robertson’ in demonstrated 


and then progresses 


there are certain easily 


tooth on which caries was 
tween teeth and the deep grooves on the 
Williams*® (1897) 
that dense 


grew on 


surfaces. J. 
Black* showed 


occlusal 
and later V. 
masses of microorganisms 
areas of the teeth which were known to be 


those 


prone to caries, The term “microbic plaque” 


was used to designate these masses which 


served to explain why caries was an ex- 


tremely localized process. The plaque was 


considered the site in which microbial ac- 


tion could be focused on a limited area of 


the tooth. Kligler® in 1915 and many work- 


ers who followed noted an association be- 
tween certain acid producing bacteria and 
the prevalence of dental caries. Bunting* 


and his co-workers at the University of 
Michigan came to the conclusion that oral 
lactobacilli were most probably the causa- 
tive organism of caries and that diets high 
in carbohydrates favored the development 
of both 
ployed the salivary lactobacillus count as an 
index of Although 
other workers disagreed on the etiological 


lactobacilli and caries, and em- 


caries susceptibility.’ 
agent most students of the subject today 
feel that acidogenic flora of the tooth sur- 
face plays the predominant role in the ini- 
tiation of caries.’ Stephan” measured the 
pH changes in plaques directly by use of 
that 


plaques on teeth of individuals who were 


an antimony electrode and found 
susceptible to caries became more acid (be- 
low pH 5.0) for a longer time than plaques 
of individuals who were relatively caries 
resistant. Blayney and his co-workers" found 
no qualitative difference in the types of or- 
ganisms isolated from plaques over surfaces 
carious as com 


that re- 


which eventually became 
with 


mained non-carious. The major point of dif 


pared plaques over areas 


ference was in the frequency of occurrence 


of lactobacilli which showed a steady in- 
crease in the pre-carious period of observa- 
lactobacilli were found in 


tion. However, 


only 60 made 
this 


Was a@ maximum reached only IS weeks af 


per cent of the cultures 


from areas which became carious and 


ter the site was clinically diagnosed as 
carious. 

The studies of Stralfors® on the acid pro 
ducing potential of members of the bac 
terial plaque and the rate of diffusion of acid 
in the plaque have shed additional light on 
this problem, While the question can by no 
means be considered to be settled they per- 
mit an interpretation of the caries process 
which reconcilable with most of the 
known facts: 

1. Food material lodges in certain areas 
of the teeth and, if not promptly removed, 
the growth of bacteria at the site is favored. 

2. In the 


bohvdrate supply the plaque organisms pro- 


presence of an idequate car- 


duce acid. (Salivary amylase may be im- 
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portant here in making starches available 
for fermentation.) If the pH at the enamel 
surface falls below 5.0 dissolution of enamel 
may occur. 

3. Given an adequate carbohydrate sup- 
ply the factors which determine the pli 
at the enamel surface are: 

(a) The rate of acid production by the 
plaque. 

(b) The total amount of acid produced. 

(c) The which diffuses 
through the plaque to the enamel 


rate at acid 


surface, which in turn depends on 


the thickness and density of the 
plaque. 
(d) The effectiveness of the buffering 


action of the plaque itself and the 
rate of 
with 


neutralizing capacity and 
flow of the 
the plaque. 
(e) The ability of certain plaque micro- 
organisms to further utilize the acids 


saliva in contact 


produced. 

This interpretation does not demand that 
any single organism is the cause of caries, 
but recognizes that any organism or mix- 
ture of organisms which results in the pres- 
ence of sufficient acid at the enamel surface 
may initiate caries, Stralfors feels that actu- 
ally the various types of acid producing 
streptococei which make up the bulk of the 
very this role. 
the lactobacilli have a greater 


plaque may easily assume 
Admittedly 
acid producing potential than streptococci 
but since they seldom constitute more than 
one-thousandth of the total plaque flora it 
is possible that they do not contribute sig- 
nificantly to the over-all acid production of 
the plaque. If the proportion of lacto- 
bacilli of the 
bacilli are present at the plaque-enamel in- 
terface, their role in the initiation of caries 


increases or if most lacto- 


may be more significant. 
While this paper considers only the mic- 


robial factors in caries it should be obvious 


to any student of the subject that bacteria 
are only the prorimate cause of a disease, 
the predisposing factors of which may ex- 
tend as far back as the embrvological devel- 
opment of the host and which cannot be 
dissociated from the physiological and nutri- 
tional history of that host. It is not too sur- 
prising therefore that this problem has s« 
long defied solution. 
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Nutritional Factors in Dental Caries 


James H. 


Assistant Professor of Dental Medicine, 


The tooth 


decay can be divided into two major cate- 


relationships of nutrition to 
gories: those effects occurring during tooth 
development which alter the susceptibility 
to decay of these teeth after they erupt, and 
those effects which alter the incidence and 
dental teeth which are 


extent of caries in 


already fully formed ; 
An example of the relationship of nutri- 


tion during tooth development is shown in 


the rodent experiments of Sognnaes.’ If 
weanling rats and hamsters born to females 
fed laboratory chow throughout the repro- 
ductive cycle were fed the chow diet for 
periods of as long as 9 months after wean- 
ing, practically no carious lesions developed 
in the molar teeth. When weanling white 
hamsters born to mothers main- 


rats and 


tained on chow throughout and 
lactation were fed the purified ration for 
4 to 8 months, ¢ 


oped in their molar teeth. In contrast, when 


pregnancy 


few carious lesions devel- 
female rats and hamsters were changed from 
chow to the purified ration at parturition 
and their offspring maintained on the latter 
diet for 3 to 5 months after weaning, the 
molar teeth of the offspring developed a 
rather high number of carious lesions. A 
still higher rate of dental caries experience 
was observed in the offspring of female rats 
and hamsters which had been fed the puri- 
fied ration throughout pregnancy and lacta- 
tion, Experiments with rhesus monkeys have 
provided similar results? The molar teeth 
which were developed while the monkeys 
were existing in their native environment 
proved to be a great deal more resistant to 
caries than the teeth 


formed in the same monkeys during periods 


molar which were 
of maintenance on purified diets. 

Strong suggestions of similar trends in 
human populations are available from sta- 
tisties which have been methodically collected 
in the school clinies of Europe. Sognnaes* 
has assembled and analyzed available reports 
on the trends in dental caries experience 


Harvard School of Dental Medicine, Boston, Massachusetts 


among European children during the past 
A total of 27 were 
observations on 


forty years. surveys 


evaluated which included 


three-fourths of a million children from 
eleven European countries; Czechoslovakia, 
Denmark, England, Finland, France, Ger- 
many, Holland, Norway, Scotland, Spain and 
Sweden. Most surveys contained data which 
had been collected by trained examiners at 
yearly intervals over a period of several 
years and which had tabulated by 
narrow age groups for limited geographical 
districts. Sognnaes concluded that the teeth 
of European children showed a definite and 


been 


relatively tiniform tendency to a decreased 
incidence of tooth decay toward the latter 
part of and following both Werld War I 
and Il. The reductions in tooth decay were 
most significant in young children and in 
those teeth of older children which developed 
and/or matured during the war years. After 
the initiation of wartime dietary regimens, 
there seemed to be several years’ delay be- 
fore an appreciable reduction in the suscep- 
tibility of individuals to tooth decay was 
observed. Following the first World War 
there was an even greater delay in the return 
to the prewar susceptibility to tooth decay. 
Insufficient time has elapsed since the recent 
war to determine how long the present low 
dental caries attack rate will continue. The 
marked reductions in dental caries experi- 
ence among European children during the 
latter vears of World Wars 1 and IL cannot 
be explained entirely on the basis of an oral 
environmental effect produced by a reduc- 
tion in the refined carbohydrate content. 
The sudden onset of restrictions in the re- 
fined carbohydrates available for distribution 
and the constant available for 
rationing throughout the vears 1940 to 1944, 
inclusive, eliminate any argument that the 
incidence 


amounts 


reduction in dental caries was 
gradual and prolonged because of a grad- 
ually increasing restriction in refined carbo- 


hydrates. If the oral environment, as_in- 
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fluenced by the composition of the diet, had 
been the preeminently important factor in 
determining the dental caries experience of 
these children, the reduction in tooth decay 
should have been evident within a year or 
two in all children with recently erupted 
teeth regardless of whether the teeth were 
formed before, at or after the initiation of 
the wartime dietary regimen. In view of the 
long delay in the production of a reduction 
in dental caries experience, it appears likely 
that the wartime diets appeared to have 
permitted the formation and maturation of 
teeth which were less susceptible to the 
development of carious lesions. 

Numerous relationships of diet to the 
maintenance of fully formed teeth have been 
described. Methods have been studied for 
altering the initiation and rate of develop- 
ment of carious lesions in fully developed 
molar teeth of weanling cotton rats and 
which been 
bred When 


representatives of the susceptible strains of 


common laboratory rats had 


for high caries-susceptibility. 


both species were maintained for appropriate 
periods after weaning on high carbohydrate, 
purified rations a high caries attack rate 
was observed. If diets were fed in which the 
level of fat, or protein, or both were in- 
creased at the isocaloric expense of carbo- 
hydrates, appreciable reductions in dental 
caries experience were observed, If the sole 
source of nutrients was mineralized whole 
milk, no carious lesions developed in either 
species of highly susceptible rodents; as 
much as 10 per cent of sucrose or other 
soluble carbohydrates by weight could be 
whole milk 


increase in the 


dissolved the mineralized 


without any appreciable 


dental caries experience. At least part of 


the reduced development of carious lesions 
observed when milk diets were fed has been 
shown to be due to its fluid nature. Thus, 
there are numerous dietary procedures in 
rodents by which development of dental car- 
ies after tooth formation is largely com- 
pleted can be influenced. 

Reductions in the dental caries attack rate 
were observed by Boyd and co-workers* in 
diabetic and in normal children fed adequate 
diets over long periods. These reductions 
were attributed by the investigators to the 
nutritional adequacy of the diet. Certain 
experiments’ pointed strongly to the main- 
tenance of a favorable calcium and phos- 
phorus retention, Caretul dietary counselling 
of outpatients has been reported by Howe, 
White and Elliott® and by Becks and Jensen‘ 
to give reductions in the occurrence of new 
lesions by a magnitude of 60 to 70 per cent. 
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Tumors of Infancy and Childhood* 


Dororny H. ANbERSEN 


Department of Pathology, Babies Hospital, New York City 


The tumors seen in the Pathology Labo- 
ratory of the Babies Hospital during the 
years 1935 to 1950 are reviewed, There were 
768 benign and 175 malignant tumors. 

The between benign tumors 
and malformations obscure. The 
three largest groups of benign tumors are 


distinetion 
is often 


cysts arising from the branchial clefts, the 
hemangiomata, and the nevi; together they 
form about 70 per cent of the benign tu- 
mors; all have been considered as embryonal 
rests. 

Evidence is presented to suggest that the 
hemangio-endothelioma of the infant is the 
immature form of the capillary hemangioma. 

Comparison of the site of teratomas in 
the infant and adult shows that in the infant 
these tumors arise in the sacrococcygeal re- 
gion or in other,extra-gonadal sites, while in 
the adult the great majority arise in the 
ovary or testes. In the infant these tumors 
therefore resemble malformations, while in 
the adult they probably arise by abnormal 
evolution of gonadal cells, 

The malignant tumors arise for the most 
part in tissues of mesodermal origin or in 
nerve tissue. No malignant tumors of the 
skin or of the alimentary canal are to be 
found in the series. A few examples of car- 
cinoma of the thyroid, adrenal and liver are 
present. The lymphomas form the largest 
single group. The next largest group is com- 
posed of soft tissue tumors arising in muscle, 
connective tissue and fat. Because of this 
and also because of the low incidence of tu- 
mors of epithelial origin, a high proportion 


Meeting January 


Presented at the Anniversary 
24, 1952 


of malignant tumors first appear as visible 
or palpable masses external to the body cav- 
ities. 

The malignant tumors are most numerous 
during the first year, and are still fairly 
common to the fifth year. Their incidence is 
low during later childhood, 

Several cases are briefly presented, illus- 
trating the undifferentiated character of 
many of these tumors, with occasional matu- 
ration of the tumor cells under observation. 
Four examples of an unusual tumor believed 
to be an embryonal rhabdomyosarcoma are 


also presented, 
DISCUSSION . 


Mary A. Marcus: I would like to inquire 
about the question of heredity in these tu- 
mors, 

Lorre Strauss: My experience is very lim- 
ited, as compared with that of Dr. Andersen, 
Have any attempts been made to implant 
tissues from the very undifferentiated tu- 
mors in rabbits’ eyes to get better differen- 
tiation? 

Dororuy H. Anpersen: I have not gone 
into the matter of heredity in these tumors, 
It would require a specially organized effort, 
including a social worker to investigate the 
families, to find out if there is a tendency 
for tumors of this sort to run in families. So 
far as I know, we have no example of tumors 
transmitted by placenta, such as the mela- 
noma which has been reported recently. 

I have not attempted the experimental 
transmission of tumors, As a practicing pa- 
thologist I have seen a fair number of tu- 
mors, but I have not done experimental work 
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with cancer. Whenever possible, we give 
fresh material to Dr. Margaret Murray, who 
has done tissue cultures on many of our 
tumors. She is interested in studying them, 
but she is able to help us in only a few types 
of cases, as she is quite frank to say. She 
can identify the neuroblastomas (sympathic- 
oblastomas), long before we can prepare the 
sections, usually by the next morning, and 
can provide evidence as to whether the un- 
differentiated tumor is a neural tumor. The 
tumors which do not develop as nerve tu- 
mors are frequently unsolved; some have 
ultimately revealed themselves as of muscle 
origin. I really am not justified in reporting 
on her work, and I am grateful to her for 
her efforts to help us identify some of these 
tumors. So far as I know, she has not used 
the rabbit eye implant method, and I have 
not, 

Awnprea Saccone: Recently we had an in- 
teresting case at the Metropolitan Hospital. 
A child was born there 6 months ago, and 
after a couple of months was brought in 
with a tumor in the anterior aspect of the 
left axilla, which was about the size of a 
nut, and grew rapidly. After a couple of 
months a biopsy specimen was taken, on 
which no diagnosis was made. Several pa- 
thologists were consulted, and no one was 
willing to make a diagnosis in the case. Af- 
ter one month the surgeon decided to oper- 
ate on the child who was then in poor con- 
dition. He removed a tumor which was as 
large as an orange, soft, and hemorrhagic; 
the histologic report was neuroblastoma. The 
child died after the operation. Autopsy re- 
vealed no metastases. The tumor was a neu- 
roblastoma probably originating in the sym- 
pathetic ganglia. 

Dororny H. Anperrsen: It is difficult for 
distinguish on purely histologic 
grounds some cases of undifferentiated neu- 


me to 


roblastoma from undifferentiated “blast” tu- 
mors of other origins. 

Pave Kiemperer: I would like to have 
more detail in regard to the malignant tu- 
mors of the ovary, in particular with refer- 
ence to granulosa cell tumors in children, 
and I would also be interested to hear about 
malignant teratoma in children. I do not re- 
member how many cases of malignant ovar- 
ian tumors you had; there were some. 


Dororuy H. ANversen: I am afraid I 
cannot answer the question about the granu- 
losa cell tumors, because I have not seen 
any. In fact, I have not seen any malignant 
tumors of the female reproductive tract in 
one teratoma of the 


malignant teratomas, 


infants, except for 
ovary. Of our five 
one was mediastinal, a very bizarre thing, 
which spread locally very extensively; one 
was retroperitoneal; one arose in the ovary, 
and the other two arose in the sacrococ- 
eygeal region. In the mediastinal, retroperi- 
toneal and sacroceygeal tumors the malig- 
nant were alveolar 


areas composed of 


adeno-carcinoma of undetermined tissue 
origin. The ovarian tumor spread by way 
of implants following the first operation, so 
that there were bits of mixed tumor grow- 
ing from the peritoneal surfaces of all the 
abdominal viscera; although it was fatal, it 
was a question as to whether we could actu- 
ally call it 
since the metastases appeared to be merely 


malignant in the usual sense, 
implants of relatively benign, but still grow- 


ing mixed tissues, 


Joux M. Pearce: I think the problem of 
why various types of tumor occur at vari- 
ous ages is a fascinating one, and I know 
no particular answer to it. I wonder if 
there is a spectrum of certain tumors occur- 
ring in infaney and childhood, and others 
occurring in the older age groups, and 
whether this runs through life with an in- 
crease in some types of tumors, and a de- 
crease in I think Dr. Umiker is 


here from the St. Albans Naval Hospital, 


others. 


and most of his cases are in the young 
adult group. I should like to know if he 
feels that tumors in this group are inter- 
mediate between the tumors of infancy and 
childhood and those of old ages. 


The of the 
young adult group as we see them appear 
to be related more to the older adult group 
than to tumors of childhood and infancy. 


Umixker: tumors 


We do see a larger percentage of malignant 
soft tissue We 
which are diagnostic problems and this dif- 
ficulty is apparently shared by the authori- 


tumors. too have many 


ties to whom we refer such lesions. 


Jounw M. Pearce: I am sure we all have 
that difficulty. 
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The Histopathology of Acute Nonfatal Hepatitis* 


Hans F. SMETANA 


From the Armed Forces Institute of Pathology, Washington, D. C. 


Hepatitis was the diagnosis most fre- 
quently made in needle biopsies of the liver 
in the Hepatic Registry of the Armed 
Forces Institute of Pathology. Among 2,072 
such biopsies hepatitis was the diagnosis in 
356. Somewhat less frequent was the diag- 
nosis of portal cirrhosis, followed by normal 
liver, and by fatty metamorphosis. 

In the following discussion, three aspects 
of nonfatal hepatitis will be given emphasis: 
1) the histopathology of acute nonfatal 
hepatitis,’ 2) the consequences of nonfatal 
hepatitis, and 3) miscellaneous conditions 
which may imitate certain histologic fea- 
tures of hepatitis. 

1. The histopathology of acute nonfatal 
hepatitis: The histopathologic changes seen 
in acute nonfatal hepatitis are comparatively 
easy to recognize if certain criteria and 
features are considered: 

a. The lobular pattern remains essentially 
unaltered. 

hb. Mononuclear wandering cells, accom- 
panied by a moderate number of eosinophilic 
leukocytes, are scattered diffusely through- 
out the lobules and portal canals, 

ec. The reticulum is intact. 

d. Degeneration and necrosis of liver 
cells can be recognized by the presence of 
acidophilic elements?” and focal necrosis. 

e. Lipochrome is seen in Kupffer cells 
and is sometimes accompanied by varying 
amounts of hemosiderin. 

f. Evidence of regeneration of liver cells 
includes multiple nuclei and a varying num- 
ber of mitotic figures. Irregularities in size 
and shape and staining characteristics add 
to the impression of unrest of liver cells. 

zg. Bile thrombi in bile capillaries are 
recognized in the later stages of the disease, 
but are generally absent in the acute phase. 

The basis for these changes is thought to 
be damage of liver cells, probably by a 
virus, leading either to their degeneration 
or necrosis. Degeneration of liver cells is 
characterized by hyalinization of the cyto- 


plasm with shrinkage away from the cell 
membrane, pyknosis of the nucleus, dissocia- 
tion of such cells from surrounding struc- 
tures, and their final expulsion into sinu- 
soids. These are the acidophilic elements 
which are frequently seen in acute nonfatal 
hepatitis, although they are not pathogno- 
monic of that disease alone. 

The focal accumulations of mononuclear 
wandering cells within the lobules are inter- 
preted as evidence of a local reaction to 
the necrosis of individual liver cells. The 
portal infiltrates are thought to represent 
wandering cells leaving the vessels for the 
tissues of the lobules and returning from 
the lobules to the blood vessels. Lipochrome 
pigment of necrotic liver cells is phagocy- 
tized by Kupffer cells which ordinarily do 
not contain such material. The iron pig- 
ment occasionally noted may represent the 
residue of a blood transfusion, or may be 
an expression of damage to liver cells which 
has rendered them unable to metabolize 
hemosiderin to bilirubin. The presence of 
eosinophilic leukocytes remains unexplained 
but is thought to be the expression of a 
local reaction, since the number of eosino- 
phils in the blood stream is usually within 
normal limits. The reticulum fibers appear 
to remain intact but are often condensed 
due to collapse of liver tissue. 

In the later stage—three to six weeks 
after onset of the disease—there is marked 
reduction of portal lobular infiltrate with a 
strong tendency to focalization and diminu- 
tion of acidophilic elements. At the same 
time the liver cells gradually return to their 
normal appearance, although signs of re- 
generation may still be present. It is at 
this stage that bile thrombi may be seen in 
bile canaliculi despite falling values of blood 
bilirubin. The focalization of infiltrates is 
interpreted as an expression of slowing of 
the reaction and the attainment of an 
equilibrium between liver tissue and virus. 
The presence of bile thrombi in bile canali- 
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culi may be due to a partial, temporary 
obstruction of bile channels secondary to 
regeneration of individual liver cells. 

2. The consequences of nonfatal hepatitis: 
Healing of hepatitis can be complete, with 
perfect restoration of liver cell cords or 
plates and disappearance of wandering cells, 
acidophilic elements, and lipochrome  pig- 
ment in Kupffer cells. Sometimes, however, 
the liver changes remain in evidence for a 
long time (in one case with serial biopsies, 
for over thirty-six months). Occasionally 
liver tissue may be extensively replaced by 
elements which superficially resemble sear 
tissue. However, special stains reveal but a 
negligible increase in collagenous fibrous tis- 
sue, while reticulum fibers are preserved 
and appear condensed due to the collapse 
of liver tissue caused by necrosis of liver 
cells. Therefore, the term “postnecrotic 
cirrhosis” is regarded as inadequate and 
“postnecrotic collapse” more appropriate. In 
no example of the biopsy material has portal 
cirrhosis been unequivocally identified as a 
consequence of uncomplicated viral hepatitis. 
Although cases of “coarse nodular cirrhosis” 
have been anticipated, as yet none has been 
recognized in needle biopsies of the present 
series. Indication of a possible development 
of portal cirrhosis in the wake of infectious 
hepatitis has been seen only in cases where 
excessive use of alcohol or dietary defi- 
ciencies have been factors. No histopatho- 
logic counterpart of the clinical syndrome 
of “cholangiolitic cirrhosis” of Watson and 
Hoffbauer® has been recognized, although it 
is suspected that some of the cases repre- 
sent the effect of pericholangitis. 

3. Miscellaneous conditions which may 
simulate histologic features of hepatitis: 
Only in passing will conditions be mentioned 
which may sometimes imitate some of the 
histologic features characteristic of nonfatal 
hepatitis: 

a. Foeal necroses may occur under vari- 
ous conditions, usually secondary to infec- 
tion. Sometimes they are encountered in 
s of the liver, where they 


fatty metamorphos 
do not complicate the diagnosis, since the 
presence of fat in liver cells is very un- 
common in hepatitis. The small fat drop- 
lets seen in some cases of hepatitis are 
usually attributable to treatment with anti- 


biotics. 

b. Focal areas of necrosis and hemor- 
rhages, commonly seen in surgical material 
and produced by the trauma of laparotomy, 
are easily differentiated from those of hepa- 
titis, as they occur only locally." 

c. Although Mallory bodies ordinarily af- 
fect only a portion of the cytoplasm of liver 
cells, they may sometimes imitate acidophilic 
elements; in addition, if such liver cells are 
surrounded by focal accumulations of poly- 
morphonuclear leukocytes, focal necroses 
may be simulated. 

d. Councilman bodies sometimes resemble 
acidophilic elements rather closely; however, 
the rather inhomogeneous appearance of the 
Councilman bodies, the regional necrosis of 
liver cells, and the divergent clinical history 
will easily differentiate this condition from 
hepatitis. 

e. Small granulomas of various etiology 
and character may sometimes imitate focal 
necroses, but their prevalence in portal 
canals, the presence of giant cells and the 
absence of irregular liver cells within the 
lobules distinguish this condition from hepa- 
titis. 

f. Foci of extramedullary blood forma- 
tion only superficially resemble focal ac- 
cumulations of mononuclear wandering cells. 

zg. Infiltrations seen in infectious mono- 
nucleosis are sometimes difficult to differen- 
tiate from those seen in active hepatitis, 
sional coinci- 


especially since there is oce 
dence of the two diseases. 

h. Focal necrosis in the liver due to bac- 
terial infection is usually a secondary mani- 
festation of a generalized disease. 

i. The infiltrates in the portal canals in 
pericholangitis consist largely of polymor- 
phonuclear leukocytes; in addition there is 
usually retention of bile. 


SuMMARY 


The basic lesion of acute nonfatal hepa- 
titis is a damage of individual liver cells, 
leading either to their degeneration with 
formation of acidophilic elements, or to 
necrosis. Infiltrates of mononuclear wander- 
ing cells in portal canals and lobules repre- 
sent reactions to this injury. 

Lipochrome pigment liberated by the ne- 
crosis of liver cells is phagocytized by 
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Kupffer cells and may be retained in these 
cells for several months. Degenerative and 
regenerative changes of liver cells lead to 
the histologic picture of unrest and irregu- 
larity of parenchymal cells which is charac- 
teristic of this condition. The lobular pat- 
tern and the reticulum are generally pre- 
served, but extensive areas of necrosis may 
lead locally to postnecrotic collapse. Bile 
thrombi usually appear in the later phases 
of hepatitis and are thought to be due to 
temporary obstruction of bile canaliculi by 
regenerating liver cells, 

There is no convincing evidence of the 
development of portal cirrhosis in the wake 
of uncomplicated infectious hepatitis. 
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DISCUSSION® 


Jounw M. Pearce: At the beginning of his 
presentation Dr, Smetana stated that he was 
sure that many of you had had experience 
with needle biopsies, and asked for your 
discussion. Could we hear your comments? 


Thomas G. Morrtone: was especially in- 
terested in one instance which Dr. Smetana 
referred to, that of collapse or condensation 
of reticulum presumably following the dis- 
appearance of necrotic liver cells. We won't 
go into the argument as to whether those 
areas represent an absolute increase in con- 
nective tissue and hence a_ cirrhosis, or 


whether there is merely a condensation of 
preexisting reticulum. The point that  in- 
terests me is what happens to those areas 
when the patient recovers; in other words, 
the next picture in the sequence which was 
shown was a fairly normal-looking liver, 
following recovery. We therefore have in 
these livers multiple areas of fibrosis, some- 
times relatively large, which evidently dis- 
appear in a recovery. Is it fair to cite this 
phenomenon as confirmatory evidence that 
under certain conditions the deposition of 
fibrous tissue in the liver is a_ reversible 
phenomenon? I bring this point up because 
5 vears ago we offered evidence that experi- 
mental cirrhosis in rats can be a reversible 
phenomenon, that is, the connective tissue 
can disappear following cessation of the 
hepatotoxic agents. It seems unlikely to me 
that one could postulate a perfect reconsti- 
tution of hepatic architecture utilizing that 
particular framework seen in the dense 
fibrotic foci. 1 would presume some of this 
reticulum must be resorbed, and I wonder 
if Dr. Smetana would say whether he thinks 
this could ‘be possible. 


Sot Sypxney Licurman: It is a wonderful 
opportunity we have had to see Dr. Sme- 
tana’s material, especially since in civilian 
hospitals, much as we would like to have 
liver biopsies, they are becoming scarcer 
because of an occasional fatality. I have 
been interested in the subject of hepatitis 
as a clinician, and I have learned much to- 
night, and although there are areas of con- 
fusion, some have been clarified. 

Dr. Smetana’s table showed the distribu- 
tion of material. It was interesting to note 
that the incidence of biopsies reported as 
normal equalled those with fatty change, 
which would imply that a considerable num- 
ber of biopsies performed in cases of hepa- 
tomegaly are reported normal in histology. 
Such patients may have normal liver fune- 
tion tests indicating that some hepatome- 
galies are due to simple hyperplasia. This 
is an interesting aspect of the problem of 
latent or resolved hepatitis: the large liver 
of quiescent hepatitis versus hepatomegaly 
with normal histology or insignificant 
changes. 

Another problem of interest to us is the 


Ga 
; 
| 
j 


New York Pathological Society 485 


question of bile thrombi. Dr. Smetana has 
done a good deed in pointing out that at 
the time when the patient is improving in 
these serial studies of biopsy material, the 
thrombi become visible. That is extraordi- 
nary to me because bile thrombi are now 
being resurrected as a cause of intralobular 
obstruction.’ It is a matter of the technique 
of special staining; if the material is fixed 
and stained properly bile thrombi will be 
demonstrated more diffusely in most biopsies. 
I do not know whether this is a valid claim. 
If it is, it would imply that when the earli- 
est, diffuse changes occur and the stools are 
light-colored, bilé thrombi are not demon- 
strated, according to Dr. Smetana. In his 
material it would imply complete suppres- 
sion of the mechanism which transfers bili- 
rubin across the cell into the lumen of the 
trabecula, and when recovery sets in_ bili- 
rubin does get through, but local hydration 
factors interfere with complete passage of 
bile pigments all the way down the biliary 
system. There is a drop in blood bilirubin 
nevertheless. 

The third point in Dr. Smetana’s report 
which interested me was the separation of 
so-called “pericholangitis” from the general 
problem of viral hepatitis. I would like 
clarification on that point, because we are 
constantly struggling with the question of 
so-called pericholangitis. Many patients with 
an obstructive phase of “hepatitis” exhibit 
this phenomenon and it has been regarded 
as a definite aspect of viral hepatitis. 


Marcarer Bevans: I would like to ask 
Dr. Smetana a question, that is, whether 
he has followed these cases he has separated 
as the pericholangitic type in serial biopsies, 
and if so, what the results have been? Dr. 
Patek and I have been particularly inter- 
ested in the so-called cholangiolitic cirrhosis, 
which seems to be a separate clinical and 
pathologic entity, and 1 wonder if it may 
have its incitation in this pericholangitic 
hepatitis which Dr. Smetana has shown. 


Kiemeerer: | should like to know 
the source of Dr. Smetana’s material. Is 


1 Caroli, J., Paref, A. and Eteve, J. Etude histo 
pathologique de la retention biliaire, Sem. Hop 
26:760-71, 1950 


it exclusively Armed Forces or does it in- 
clude civilians or patients from Veterans 
Hospitals? In the liver biopsy material at 
the Mount Sinai Hospital which we have 
been studying for six or seven years, we 
have had only one or two cases of this pic- 
ture of hepatitis. 

Dr. Smetana referred to the striking dif- 
ferences in the histologic picture of the non- 
fatal cases of hepatitis and the fatal cases; 
does the latter refer also to biopsy or to 
postmortem material? 

A third question I would like to ask, 
which Dr. Bevans asked in reference to 
pericholangitis, concerns the follow-up: how 
many vears have these cases which you have 
demonstrated been followed? Have you any 
postmortem findings in cases in which you 
had biopsies—death not necessarily due to 
the liver disease, but to incidental causes, 
so as to expect some answer as to the ulti- 
mate phase of this condition? If we can 
assume, and I do not know whether you will 
agree with me, that the so-called catarrhal 
jaundice and the sporadic and epidemic 
form of hepatitis is the same disease, it is 
rather remarkable that those cases of 
catarrhal jaundice which recover completely 
clinically and come to autopsy later dying 
of some different disease, show hardly any 
significant lesions of the liver. 

Have you any answer as to how often any 
form of cirrhosis is found in Veterans Hos- 
pitals in patients who suffered with hepatitis 
during the war? 


Hans F. Smerana: I really got what I 
asked for, as far as the questions are con- 
cerned, 

The problem of the postnecrotic collapse 
which Dr. Morrione raised is a very impor- 
tant one, and it recurs in many of the other 
questions, including Dr. Klemperer’s. All I 
can say is that we have not as yet seen a 
single case where we could be convinced 
that uncomplicated hepatitis is followed by 
a diffuse process in the liver which we could 
conscientiously define as portal cirrhosis. 
Perhaps this is a matter of nomenclature; 
however, I would hesitate to call localized 
scarring “cirrhosis.” I believe it should be 
‘alled “fibrosis” or, even better, “collapse.” 
Cirrhosis to me means a systemic involve- 
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ment of the liver, not a local sear. As you 
have seen in some of these slides it is re- 
markable how perfectly the liver can re- 
cover from an injury. Some of the pictures 
shown actually do suggest scarring and 
fibrosis, and there is perhaps some forma- 
tion of fibrous connective tissue; but how 
it later disappears, I do not know. We 
have also thought of the possibility of col- 
lagenation, which Hill has propounded— 
perhaps some of you have heard him talk 
of the transformation of a transudate or 
exudate of noncellular type into collagenous 
fibrous tissue—but we have not been able 
to identify such material as collagen. It 
does not give the double refraction which 
collagen frequently does, and we have failed 
to identify such material as collagen with 
our staining methods. Because of the pres- 
ervation of reticulum, we have labellgd such 
The staining 


” 


areas “postnecrotic collapse. 
methods used may not be the best for pre- 
cise identification of collagen but they are 
the only ones at our command at the present 
time. 

To answer the question of the development 
of the so-called coarse lobular cirrhosis, 
which | believe Dr. Klemperer had in mind: 
although we have looked for such cases and 
have predicted that some would appear, we 
have vet to see one. 

Concerning the question of “normal” liver 
in reports of needle biopsies, we are per- 
haps at odds with some of our clinical 
friends. They will insist that liver function 
tests in a given case are out of order, sug- 
gesting liver disease, while we report that 
the biopsy shows normal liver tissue. How- 
ever, “normal” is not a single point or line 
but represents a broad range. In order to 
pacify the clinicians, we have changed 
our wording to “no significant histologic 
changes,” and we have agreed to put these 
cases in a separate file. After a vear or 
two we will go over them again in order 
to examine them with the clinicians. We will 
then learn whether these cases have come 
back to normal clinically, or whether they 
still show liver disease. We agree that the 
cells of normal and pathologic livers should 
be examined with as many methods as we 
have at our disposal to find out what the 
term “normal” really implies. It is assumed 


that morphology and physiology do not al- 
ways go hand in hand. 

The occurrence of bile thrombi in certain 
phases of hepatitis presents an interesting 
problem. As a tentative explanation it is 
proposed that bile thrombi are not seen in 
the more active phases of hepatitis because 
of the complete disorganization of the liver. 
The bile canaliculi are very delicate struc- 
tures and due to the destruction of the liver 
cell cords, or plates, if you will, bile simply 
flows from the bile canaliculi into the sinu- 
soids. When there is regeneration of liver 
cells, bile canaliculi may be blocked tem- 
porarily until the passages are opened again. 
Whether this explanation will hold, I do not 
know; however, there is evidence that bili- 
rubin is being formed in the liver in the 
early phase of hepatitis and that there is 
no sign of obstruction of bile flow in the 
liver at this time. 

The question of “pericholangitis” versus 
“cholangiolitic disease” of the liver offers 
an interesting problem. I have talked to 
many pathologists concerning this, and there 
are some who accept the clinical term and 
ignore its pathologic basis, while others 
object to the clinical term and deny any 
pathologic background for this syndrome. 
Frankly I do not know what the term “cho- 
langiolitis” means. However, in pericholan- 
gitis we do see an inflammatory exudate in 
the portal canal in some of the cases which 
present clinical evidence of disease of the 
biliary tract with jaundice. Even in cases 
clinically diagnosed cholangiolitis we do not 
find histologic evidence of disease of the 
cholangioles. We therefore believe that the 
term cholangiolitis denotes a clinical syn- 
drome which may have a different pathologic 
background in different cases: an obstruc- 
tion of the bile flow due to stones, tumor, 
or condition about biliary passages, such as 
pericholangitis. The follow-up of such cases 
is incomplete. Many of the patients have 
apparently recovered after the operation, 
and they seem well. What they and others 
who have not improved will show a year 
from now I do not know, but we are plan- 
ning to follow these cases also. 

As to the source of the biopsy material 


in the Hepatic Registry: most of the cases 
come from the Armed Forces; a consider- 
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able amount of material is furnished by the 
Veterans Administration, and about 12 per 
cent is derived from civilian sources. There 
does not seem to be any significant differ- 
ence in the picture of hepatitis in the mate- 
rial contributed from the various sources, 
except for the comparatively large amount 
of iron in the liver tissues of patients from 
the battle front. This is thought to be re- 
lated to blood transfusions given to war 
casualties. 

Relative to the question concerning the 
difference between fatal and nonfatal hepa- 
titis, there is, of course, no fair comparison 
between biopsy and autopsy material. How- 
ever, the histologic appearance of nonfatal 
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hepatitis seems entirely different from fatal 
hepatitis as seen in autopsies. 


Mary Marcus: Did you have any patiente 
with leukemia and jaundice at the same 
time? 


Hans F. Smerana: There were occasional 
cases of leukemia which we were able to 
diagnose by biopsy. I don’t remember 
whether there was icterus, but jaundice in- 
cidental to leukemia has been described. 


Mary Marcus: A fatal case of jaundice 
and leukemia occurred at the Jewish Hos- 
pital of Brooklyn this summer. 


AWARD OF EDWARD N. GIBBS MEMORIAL PRIZE 


The New York Academy of Medicine, on recommendation of the 


Gibbs Prize Committee, announces on June 2, 1952 the award of the 
Edward N. Gibbs Memorial Prize of $2,000 for researches on the etiology, 


pathology, physiology or treatment of diseases of the kidney to Dr. John 
V. Taggart of the College of Physicians and Surgeons, Columbia Univer- 


sity, for studies on renal physiology and tubular transport mechanisms. 


It is of interest that this award, initiated in 1901 by Mrs. Edward N. 
Gibbs and Mrs. George Gibbs Sherrill in memory of Edward N. Gibbs 
and given at irregular intervals, has encouraged research in this field for 


over fifty years. 


The Academy takes pleasure in announcing the 1952 award. 
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TWENTY-FIFTH GRADUATE FORTNIGHT 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


HORMONES IN HEALTH AND DISEASE 
OCTOBER 6-17, 1952 


EVENING LECTURE PROGRAM 


MONDAY, OCTOBER 6 
ADDRESS 


PARSONS 


PRESIDENTIAL 
Wa. Barctay 
HORMONES AND COMMON SENSE 
Luowtc Kast Awarp 
Futter ALBRIGHT, Asse 
etts General Hospital 
HORMONES OF THE ANTERIOR PITUITARY GLAND 
Apranam Wutite, Pu.D., Lecturer in Biochemistry, College of Physicians and Surgeons, Columbia 


University 


iate Professor of Medicine, Harvard Medical School; Physician, Masscchu 


THE REGULATION OF WATER EXCRETION BY THE NEUROHYPOPHYSIS 
H. B. van Dyke, Heosack Professor of Pharmacology, College of Physicians and Surgeons, Columbia 


University 


TUESDAY, OCTOBER 7 


HORMONES OF THE ADRENAL CORTEX 
FE. C. Kenpaue, Pa.D., The James Forrestal Research Center, Princeton University 
DISEASE: CLINICAL AND LABORATORY CONSIDERATIONS 
ittending Physician and Head of Department of Endocrinology, The 
‘ rk 


DIAGNOSIS OF ENDOCRINE 
Lovts J. Sorrer, Associate 
Vount Sinai Hospital, New 


WEDNESDAY, OCTOBER 8 
THE ENDOCRINE CONTROL OF METABOLISM 


Ence., Associate Professor of Medicine and Associate in Physiology, Duke University 


Frank L 


DISTURBANCES IN GROWTH 
Lawson Witkins, Associate Professor of Pediatrics, Johns Hopkins Medical School; Director of 
Endocrine Clinic, Harriet Lane Home, Baltimore 


THURSDAY, OCTOBER 9 


MANAGEMENT OF ADDISON'S DISEASE 
DD. M. Bercenstat, Assistant Professor of 
ACTH, CORTISONE AND RELATED STEROIDS IN CLINICAL 
PRACTICAL CONSIDERATIONS 
Cuartes RaGan, Associate Professor of 
University 


IN ADRENALECTOMIZED PATIENTS 
Medicine, University of Chicage Medical School 


MEDICINE: 


Medicine, College of Physicians and Surgeons, Columbia 


FRIDAY, OCTOBER 10 


PHEOCHROMOCYTOMA WITHIN AND WITHOUT THE ADRENAL MEDULLA 
F. Professor of Urology, College of Physicians and Surgeons, Columbia University; 
Director of Department of Urology, Presbyterian and Francis Delafield Hospitals 


VIRILISM 
Josern W. Jaiter, Assistant Professor of Medicine, College of Physicians and Surgeons, Columbia 
University; Assistant Attending Physician, Presbyterian Hospital 
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MONDAY, OCTOBER 13 
CUSHING'S SYNDROME 
Arsit I. Know.ton, Assistant Professor of Medicine, College of Physicians and Surgeons, Columbia 
University 
DIABETES: METABOLIC EFFECTS OF INSULIN 

DeWrrr Sterresx, Jx.. Chief, Division of Nutrition and Physiology, The Public Health Research 
Institute of The City of New York, Inc. 


TUESDAY, OCTOBER 14 


THE PITUITARY THYROID RELATIONSHIP IN NORMAL AND 
DISORDERED THYROID STATES 

Stoney C. Werner, Assistant Professor of Clinical Medicine, College of Physicians and Surgeons, 
Columbia University; Assistant Attending Physician, Presbyterian Hospital 


CHOICE OF MANAGEMENT IN HYPERTHYROIDISM 
Cyrus C. Strurais, Professor and Chairman of the Department of Internal Medicine; Director of the 
Thomas Henry Simpson Memorial Institute for Medical Research, University of Michigan 


WEDNESDAY, OCTOBER 15 


THYROIDITIS AND MYXEDEMA 
Carpenter Lecture 

Davip P. Barr, Professor of Medicine, Cornell University Medical College; Physician-in-Chief, The 
New York Hospital 
PARATHYROIDS AND CALCIUM METABOLISM 
I. Snaprer, Physician and Director of Medical Education of The Mount Sinai Hospital, New York 


THURSDAY, OCTOBER 16 


USE OF THE STEROIDS AND GONADOTROPINS IN GYNECOLOGY 
Howarp C. Taytor, Jr., Professor of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University; Director of Obstetrics and Gynecology, Sloane Hospital of the Columbia- 
Presbyterian Medical Center 
HORMONAL CONTROL OF NEOPLASTIC GROWTH 
Ruton W. Rawson, Attending Physician, Memorial Hospital; Chief, Division ef Clinical Investigation, 
Sloan-Kettering Institute; Professor of Medicine, Sloan-Kettering Division, Cornell University Medi 
cal College 


FRIDAY, OCTOBER 17 


THE RELATIONSHIP OF HORMONES TO PEPTIC ULCER 
Josern B. Kirsner, Professor of Medicine, University of Chicage 


HORMONES AND THEIR INFLUENCE ON THE EMOTIONS 
Francis J. Bracetanp, Psychiatrist-in-Chief, Institute of Living; Clinical Professor of Psychiatry, 
‘ale University 


MORNING PANEL PROGRAM 
Wednesday, October 8 | Wednesday, October 15 


PRACTICAL CONSIDERATIONS RE. | PRACTICAL CONSIDERATIONS RE- 
GARDING REALISM AND WISHFUL | 
THINKING IN ENDOCRINE THERAPY IC PROCEDURES IN DISORDERS 
Chairman: Davip P. BARR 


Friday, October 10 Friday, October 17 


PRACTICAL CONSIDERATIONS RE- PRACTICAL CONSIDERATIONS RE- 
GARDING THE USE OF ACTH AND | GARDING HORMONAL MANAGE- 
CORTISONE MENT OF MALIGNANT NEOPLASMS 

Chairman: Louis LEITER | Chairman: C. P. RHOADS 
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HOSPITAL CLINICS PROGRAM 
All Clinics will be held from 2 to 5 P.M. 


CALENDAR OF CLINICS 


First Week 


Bellevue 
Hospital Representative: CHARLES F. WILKINSON, 


Montefiore 

Hospital Representative: SAMUEL M. SEIDLIN 
New York 

Hospital Representative: EPHRAIM SHORR 
Flower-Fifth Avenue 

Hospital Representative: E. FoLsomMe 
University 

Hospital Representative: Locke L. MACKENZIE 
Veterans Administration 

Hospital Representative: BERNARD STRAUS 
Presbyterian 

Hospital Representative: JosepH W. JAILER 


Morrisania 
Hospital Representative: Epwarp P. FLoop 


Mount Sinai 
Hospital Representative: Louis J. SOFFER 


Bellevue 
Hospital Representative: CHARLES F. WILKINSON, 


Second Week 
Mount Sinai 
Hospital Representative: SOLOMON SILVER 
Beth Israel 
Hospital Representative: ARTHUR M. FISHBERG 
New York 
Hospital Representative: EPHRAIM SHORR 
Montefiore 
Hospital Representative: SAMUEL M. SEIDLIN 
Roosevelt 
Hospital Representative: JOHN E. HUTTON 
Polyclinic 
Hospital Representative: James P. Croce 
Presbyterian 
Hospital Representative: JosepH W. JAILER 
St. Luke's 
Hospital Representative: WiuLtiam Norton, Il 
Harlem 
Hospital Representative: ALEXANDER ALTSCHUL 


Memorial 
Hospital Representative: RULON W. RAWSON 
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cases of obstetrica 
patients 437, or 87.4 per cent, 


type of leukorrhea.””* 


FLORAQUIN- 


“At present, the most successful treatment consists of thorough cleans- 
ing of the vagina with green soap in water, followed by drying with 
an ether dampened sponge, then insufflating the vagina, vulva, and 
perineum with a trichomonacidal powder, Floraquin being the more 
commonly employed. ... treatment on at least three successive office 
visits” * should be supplemented by home therapy with Floraquin tab- 
lets, inserted morning and night into the anterior and posterior fornices. 
Floraquin combines the effective trichomonacide, Diodoquin, with lactose, boric acid 
and specially prepared anhydrous dextrose to help restore and maintain a normal 
vaginal pH unfavorable to pathogenic flora. 

*Collins, J. H., and Ellington, C. J., Jr.: Vulvovaginitis, New Orleans M. & S. J. 104:220 (Dec.) 1951. 


RESEARCH IN THE SERVICE OF MEDICINE SEARLE 


| 
secutive 
red series of 500 con 
“In a repo ecological 
a 
| 
ae 
= 


as an antihistaminic agent 


in allergic rhinitis 

in urticaria 

in serum sickness 

in angioneurotic edema 


in drug reaction 


for Maximum relief 


with Minimal side effects 
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Pyribenzamine (brand of tripelennamine) hydrochloride 
Ciba Summit, N.J. 
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‘When the condition calls for IRON 


it calls for 


FER-IN-SOL 


WITH CONSTANTLY GROWING Clinical recognition of 
iron deficiency anemia, there is increasing need for an 
effective, well tolerated and convenient form of phar- 
maceutical iron. 

Based on the established efficacy and good utiliza- 
tion of ferrous sulfate in an acidulous vehicle, 
FER-IN-SOL® provides ferrous sulfate in a pleasant 
citrus flavored solution. 

Concentrated, for convenient drop dosage, FER-IN- 
SOL contains 125 mg. ferrous sulfate per cc. Each 
0.6 cc. dose supplies about 1 grain ferrous sulfate. 

FER-IN-SOL’s piquant lemon flavor blends perfectly 
with fruit juices. Both infants and children take 
FER-IN-SOL willingly. 


MEAD JOHNSON & CO. 
EVANSVILLE 21,I1ND., U.S.A. 
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in Para-Nasal Infection 


ARGYROL provides 
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stasis ¢ Detergent and 
Demulcent Properties « 
Compatability with 
Systemic Antibiotics 


In the treatment of para-nasal infection, 

local therapy remains of paramount 
importance. Inadequate drainage trom closed 
spaces makes local therapy a necessary 
component of successful treatment. The 
bacteriostatic and physical properties of 


ARGYROL help overcome 
infection, promote drain- 
age and provide decon- 
gestion without rebound. 


For these maximum 
benefits of ARGYROL 
be sure to prescribe 
the Original Package 


The arcrro. Technique 
1, The nasal mectus ... by 20 per 
cent ARGYROL instillations through 
the nasolacrimal duct. 
2. Tne nasal passages... with 10 
per cent ARGYROL solution in drops. 
3. The nasal cavities . . . with 10 
per cent ARGYROL by nasal tam- 
ponage. 
Decongestion and Relief without Reb 


Its Three-Fold Effect 


1. Decongests without irritation to 
the membrane and without ciliary 
injury. 

2. Definitely bacteriostatic, yet non- 
toxic to tissue. 

3. Stimulates secretion andclecnses, 
thereby enhancing Nature’s own 
first line of defense. 

d * Dec without Dysfunction 


— the medication of choice in treating para-nasal infection 
Made only by the 
A. C. BARNES COMPANY, NEW BRUNSWICK, WN. J. 


ARGYROL is 4 registered trademark, the property of A. C. Barnes Company 
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NOTICE 


The Friday Afternoon Lecture Series which have been presented at 
The New York Academy of Medicine for the 


past 26 years will be discontinued. 


Beginning in November 1952, a series of 


MONTHLY PANEL MEETINGS ON THERAPEUTICS 
FOR THE GENERAL PHYSICIAN 


will be presented 


Dates, subjects and panel members will be announced later. 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


Satisfaction 665 FIFTH AVENUE NEW YORK, N. Y. 
Guaranteed near 53rd Street Tel. Eldorado 5-1970 
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Sac. 


growing 


thinning 


For the adolescent— 
who fails to “fill out”— 


Lipomul provides concentrated calories 
in a finely emulsified form, palatable even 
to “finicky” adolescent appetites. 


Lipomul-Oral 


Lipomul-Oral contains: 
Vegetable Oil 40% w/v 
Dextrose, Anhydrous 10°, wv 
Preserved with Sodium Benzoate 0.1°; 


Lipomul-Oral may be given in milk, plain or 


flavored. Supplied in pint bottles. 


* Trademark 


Medicine... Produced with care... Designed for health 


THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 
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Prompt oral digitalizing effect... There is practically no time lag before 
the action of orally administered Digoxin; it is apparent 
within an hour. Relief of symptoms of cardiac failure 
is complete in about six hours, and full digitalization 
is achieved in eighteen to twenty-four hours. 

Even maintenance... The rate of elimination of Digoxin is unique; 
it is fast enough to permit rapid control of toxicity in 
case of overdosage! ; it is not so rapid as to give fleeting 
peaks of effect. This balance provides both a practical 
margin of safety and steady maintenance. 

Preparations available: 


8‘Tabloid’® brand Digoxin 0.25 mg. 
for oral digitalization and maintenance, 


®‘Wellcome’® brand Digoxin Injection 
B W & Co." 0.5 mg. in 1 ce. for rapid digitalization 
by intravenous injection (after dilution 
: with 10 times its volume of saline). 


1. Schaaf, KR. S., Hurst, J. W..and Williams C.: Med. Clin. North America (Mass. Gen. Hosp. No.) p. 1255 (Sept.) 1949, 


bral Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe 7, N. ¥. 
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IN SUMMER 
ALLERGIES... 


transform discomfort 


into well-being 


Such a transformation initiated by Neo-Antergan enables 
many allergy patients to live comfortably through difficult 
Summer months when pollen levels soar. 


By effectively blocking histamine receptors, Neo-Antergan 
brings significant symptomatic relief with a minimum of 


Neo-Antergan Maleate in 25 
Promoted exclusively to the profession, Neo-Antergan is and 50 mg. coated tablets in 
available only on your prescription. bottles of 100, 500, and 1,000. 


The Physician's Product 


MALEATE 


COUNCIL i) ACCEPTED (PYRILAMINE MALEATE) 


Research and Production MERCK & CO., Inc. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 


for the Nation’s Health 


© Merck & Co., Inc. 
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Herald Square, N 


Porkchester, Bronx Jamaica, Queens 


White Plains, N. Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


LAUREL HOSPITAL CHRONIC ILLNESS AND NERVOUS DISEASES 


WILKES-BARRE, PA. 
Telephones: 3-6874 * 2-2421 
@ Offers a specialized program of PHYSICAL MEDICINE AND REHABILITATION, MENTAL AND PHYSICAL 
INTERPRETIVE PSYCHIATRY, ELECTRIC SHOCK THERAPY, BOTH “IN AND OUT” PATIENT 
Consultants in—Nevrology, Psychiatry, Psycho-analysis and Physical Medicine— 
Medical Director, Nicholas Mauriello, M.D. 
Approved by—American Medical Associati Member of Penna. Hospital Association; and American 
Hospital Association; Li d by Penna. Dept. of Welfare. 
Location:— E. Northhampton St., Laurel Run, Wilkes-Barre 
At the Crest of the Poconos with a Panoramic View of Wyoming Valley 


THIS HOSPITAL IS FOR SALE 


Accepted by Blue Cross and other hospital insurance plans 
“ALL THAT IS BEST IN THE TREATMENT OF NERVOUS DISORDERS” 


MAGER & GOUGELMAN, INc. 


A CENTURY OF SERVICE @ PRIVATE FITTINGS 
1851-1951 @ PERSONAL ATTENTION 


@ EXPERIENCE & SKILL 


P 
LASTIC AND 510 Madison Ave., N. Y. 22 
GLASS EYES Plane 
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For this critical 
ligation 
“timed-absorption” | 
surgical gut 
sutures 

will not digest 
prematurely 


~ In ligating the cystic duct, the skill of tie 
surgeon must be supported by a dependable 
ligature which will not digest prematurely. 
By an exclusive improved process, D & G 
“timed-absorption” surgical gut is accurately 
tanned in graded degrees from the outer sur- 
face inward to assure a logical digestion rate. — 
Maximum resistance to digestion is assured 
during the critical first 4 days when there is 
least fibrosis. As fibrosis develops and the — 
need for artificial support lessens, the rate of — 
timed-absorption increases. 


90 hours vs. 30 hours 
Comparison of D & G “timed-absorption” medium chromic 
surgical gut suture, size O, with non timed-absorption medium 
chromic surgical gut suture, size O. Weights are suspended from 
each in trypsin solution. The weight is held suspended by 
“timed-absorption” surgical gut up to go hours. The non timed. 
absorption chromic surgical gut suture has begun to digest and 
breaks under the strain of the weight by 30 hours. (In human 
tissue all chromic sutures are digested more slowly, but the 
ratio between the two types remains the same.) 


D & G surgical gut sutures have a special 
matte finish so that knots hold securely. 


Davis & Geck Ince. 
A unit OF AMERICAN Ganamid COMPANY 


w 
Brooklyn 1, N. Y. 


§7 Willoughby St. 


Surgeons Agree on D & G 
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_ Davis & Geck non timed-absorption 
sutures 
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CHARLES B. TOWNS HOSPITAL 190 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
FOR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


literature on Request 
Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N.Y. 
SChuyler 4-0770 


Member American Hospital Association 


NARCOTIC AND BARBITURATE 


the Criginal 


CONFIDENCE | genuine 


For youngsters, ready to take their . 


first steps, expertly fitted Pedi- e 
formes provide a broad, supple 
sole, a proper fitting heel and - 


ample toe-room. When corrective 


alterations are indicated, your pre- Him 
scription receives the careful atten- : P| 
tion of our experienced personnel a 


WRITE FOR SHOE ALTERATION FOLDER 


s 
Aminophyllin... 
a ‘most effective single agent aminophyllin 
for prompt relief” of severe 
bronchial asthma 
readily 
“useful as a peripheral vasodilator and soluble for 
myocardial stimulant” in rapid 


pulmonary edema a therapeutic 


(theophyiline-ethy 


paroxysmal dyspnea effect. 
of congestive heart failure TABLETS + AMPULS 


Cheyne-Stokes respiration POWDER 
H. E. DUBIN LABORATORIES, INC. SUPPOSITORIES 


« New York 17. N Y 
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Introducing a new oral hypotensive for long-range therapy 


TRADEMARK 


CHLORIDE 
(brand of bexamethonium chloride) 


an autonomic ganglionic blocking agent the action of which 


By drug action alone, Methium blocks— 
almost as effectively as surgical excision 
—the nerve impulses that produce vaso- 
constriction ‘through the autonomic nerv- 
ous system. 


The objective of therapy is to administer, 
in gradually increasing doses over a period 
of several days to several weeks, enough 
Methium to lower blood pressure to more 
normal levels—even, according to some 
investigators, to the point of mild postural 
hypotension. Methium is a potent drug. 
Care is required in adjusting dosage. 


has been described as medical sympathectomy” 


Methium, being a potemt hypotensive drug, demands great caution 
when complications exist. Prescribe only with extreme care in 


In successfully treated cases, the results 
justify the effort and observations re- 
quired. When the patient is adequately 
informed and supervised, blood pressure 
may often be lowered to normotensive 
levels and symptoms of hypertension sub- 
stantially reduced. 


In Methium, hexamethonium is now made 
available in conveniently administered 
oral form as the chloride, free of the risks 
of bromide or iodide intoxication. Avail- 
able on prescription only in 250 mg. 
scored tablets in bottles of 100 and 500. 


impaired renal function, coronary artery disease and existing or 
possthle cerebral vascular accidents. Complete instructions for pre- 
scribing Methium are available on written request or from your 


Chilcott detail man and should be consulted before using the drug. 


CHILCOTT 
ail COS, INC 


MORRIS PLAINS, NEW JERSEY 


FORMERLY THE MALTINE COMPANY 
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POST GRADUATE 
RADIO PROGRAMME 


THE NEW YORK ACADEMY OF MEDICINE 
arranged by 
THE COMMITTEE ON MEDICAL INFORMATION 
in cooperation with 


THE COMMITTEE ON MEDICAL EDUCATION 


THURSDAYS — 9:00 P.M. — 10:00 P.M. Station WNYC-FM — 93.9 megs. 


JULY 3—RECENT ADVANCES IN THE MEDICAL MANAGEMENT OF PEPTIC 
ULCER—Charles A. Flood, Assistant Clinical Professor of Medicine, Columbia 


University. 


JULY 10—RECENT ADVANCES IN HEMATOLOGY—Paul Reznikoff, Professor 


of Clinical Medicine, Cornell University Medical College; Attending Physician, 
New York Hospital. 


: JULY 17—PROBLEMS IN THE APPROACH TO THE NEUROSES AND PSY- 
' CHOSES IN GENERAL PRACTICE—Lawrence S. Kubie, Clinical Professor of 
Psychiatry, School of Medicine, Yale University; Faculty, New York Psychoanalytic 
Institute. 


JULY 24—RECENT ADVANCES IN THE TREATMENT OF NON-OPERABLE 
CANCER—Lloyd F. Craver, Associate Professor of Clinical Medicine, Cornell Uni- 


versity Medical College; Attending Physician, Memorial Center for Cancer and 
Allied Diseases. 


JULY 31—RECENT ADVANCES IN DRUG THERAPY—Alfred Gellhorn, Depart- 
ment of Medicine, Columbia-Presbyterian Medical Center; Medical Service of the 
Francis Delafield Hospital, New York. 
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NEW Pfizer Sterayect Syringe 


holds 2 cartridge sizes 


sterile, single-dose 


isposable cartridges 


Steraject Penicillin G 
Procaine Crystalline 
in Aqueous Suspension 
(300,000 units) 
Steraject Penicillin G 
Procaine Crystalline 


in Oil with 2°, Aluminum 
Monostearate (300,000 units) 


Steraject Pencillin G 
Procaine Crystalline 
in Aqueous Suspension 
(1,000,000 units) 


Procaine Crystalline, — 
0.5 Gm. Dihydrostreptomycin) 


Steraject Dihydrostreptomycin 
Sulfate Solution (1 gram) 


Steraject Streptomycin 
Sulfate Solution (1 gram) 


Steraject Cartridges: 
each one supplied with 
sterile needle, foil-wrapped introduced by 


ANTIBIOTIC DIVISION 


*TRADEMARK CHAS PFITERBCO INC. 


2 cartridge sizes 


COmBIOTIC 
bu: 
400 


* CHAS. PFIZER & CO 


the most 
complete line 
of single-dose 


antibiotic 


disposable 
cartridges 


foronly syringe! 


no reconstitution, no refrigeration 


inc 


Steraject Combiotic* 
(400,000 units Penicillin G two cartridge sizes permit full 


standard antibiotic dosage 
cartridges individually labeled 


ready for immediate use 


for full details, ask your Pfizer 
Professional Service Representative 


world’s largest producer of antitiotics 


* BROOKLYN 6.N.¥Y, 


| Al 
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WALKER-GORDON CERTIFIED 
ACIDOPHILUS 


A NATURAL Treatment for Simple Constipation 


Made from Walker-Gordon Certified Whole Milk (2% butterfat), 
Acidophilus—a nourishing food with fresh buttermilk flavor— 
abounds in friendly plant-like organisms, lactobacillus acidoph- 
ilus (five hundred million per ml. at time of bottling), especially 
adaptable to therapeutic application for constipation in children 
and adults. There is definite proof that an implantation of 
|. acidophilus bacilli in the digestive tract will crowd out and 
destroy harmful intestinal bacteria. Clinical studies indicate 
Acidophilus used successfully in 75% of cases treated. 


Acidophilus In Connection With Food 
Allergies and Antibiotics 


Considerable medical interest is being shown in these 
uses. A report on research now underway, “Acidoph- 
ilus Milk and Food Allergy.” also reprint, “Antibiotics 
Warning,” will be sent to you on request. 


Walker-Cordon Laboratory Co. 
Plainsboro, N. J. Phone Plainsbore 2750 


Walker-Gordon Certified Milks (Certified by Medical Milk Commissions of N. Y., 
Kings, Hudson, and Philadelphia Counties) are delivered fresh within one day of 
milking by leading New York, New Jersey, and Pennsylvania dairy distributors. 
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Katonium 


TRADEMARK 


BRAND OF SULFONIC CATION EXCHANGE RESIN 


KATONIUM... exhibits 30 per cent greater efficiency in binding sodium than 
carboxylic resins. It reaches its peak activity at pH 3 and functions 
at full capacity at all acid and alkaline pH values above 3 through- 
out the gastro-intestinal tract. This is in marked contrast to 
carboxylic resins which do not reach their maximum activity until 
pH 10-11, a degree of alkalinity never encountered in the gastro- 
intestinal tract. 


KATONIUM ... is more rapid in action than carboxylic resins and shows less affinity 
for calcium and magnesium, thereby lessening the danger of inducing 
hypocalcemic tetany and demineralization of bone. 


KATONIUM ... is less bulky because it is denser than carboxylic resins, exhibiting 
one third less bulk per gram of material. Furthermore, it swells less 
after swallowing, resulting in better tolerance with less tendency to 
cramping, feeling of fulness and constipation. 


KATONIUM. .. permits cardiovascular, cirrhotic, nephrotic and hypertensive patients 
to enjoy a wider variety of food and a more palatable and nutritious 
diet. Furthermore, Katonium greatly diminishes the need for 
mercurial diuretics, reducing the frequency of their use and, in some 
instances, eliminating them entirely. 


Powder available in individual packets of 15 Gm. each, cartons of 
21 packets, and bottles of 1 Ib. and 5 Ib, 


Write for informative booklet. 


New Your Winosoe, Ont 
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“bloating. belching 


and indigestion” 


You can provide extraordinary relief of the 
bloating, belching and other complaints of 
many of your patients with so-called functional 
indigestion by prescribing Bilogen — a 
therapeutically designed choleretic-digestant. 
In each Bilogen tablet you'll find: Ox bile 
extract (2 grs.) to stimulate bile secretion, 
oxidized mixed ox bile acids (114 grs.) to flush 
biliary ducts, desoxycholic acid (14 gr.) to 
promote fat absorption, and a pancreatin of high 
digestive power (equivalent to 334 grs. 
Pancreatin, U. S. P.) to exert enzymatic action. 
Note too that this pancreatin is given double 
protection with a special coating to insure its 
release in the intestine. The coordinated action 
of the four Bilogen ingredients provides natural 
biliary stimulation, relieves upper abdominal 
distress, and re-establishes normal functions. 
Bilogen is available in bottles of 

100 and 1000 tablets. 


Organon INC. ¢ ORANGE, N. J. 


BILOGEN 


Organon 
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AQUEOUS EPINEPHRINE SUSPENSION 1-200 


é 


Epinephrine is available in an aqueous SUSPENSION 
To be injected SUBCUTANEOUSLY. 


For the patient’s 
Sus-Phrine, an aqueous suspension of epinephrine, is injected 
subcutaneously in doses of 0.1 to 0.3 cc. The. slower absorption 
and longer action of the suspension requires fewer injections. 
Sus-Phrine begins to be absorbed as soon as it is injected, and 
because it is a suspension, absorption takes place over a pro- 
longed period and therefore it has a distinct advantage over 
aqueous solutions for subcutaneous injection. : 
Sus-Phrine is a specially processed stable suspension of epine- 
phrine to make possible its packaging in 2 cc. multiple-dose vials 
(five to a package) and in 5 cc. vials (individually packaged) 
at a saving in cost to both physician and patient. 


For additional inf. tion just 
send your Rx Blank marked NYAM-752 
EST. 1852 


in additio 5 vials to package 
packed 
| 
o 
sce 1, Naterman, Hyman L. 
N.E.J. Med. 227: p. 736. 
a hiierey 1952 
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Coca-Cola makes any pause 
the pause that refreshes 


Quality you can Trust 7 


soline~ 


Ap res 


Hydrochloride 
(brand of hydralazine hydrochloride) 


Apresoline is a relatively safe, single antihypertensive drug with no serious untoward 


reactions, providing benefits in many cases—complete control in some. It is recom- 


mended that Apresoline be used in those hypertensive patients who have not been 


adequately controlled by conventional regimens (diet, mild sedation, rest, etc.). The 


following important considerations should be of interest in general practice: 


Effective in essential hypertension with fixed 
levels, early malignant hypertension, toxemias 
of pregnancy and acute glomerulonephritis. 


Provides gradual and sustained reduction of 
blood pressure with no dangerous, abrupt fall 
on oral administration. 


Affords uniform rate of absorption and infre- 
quent dosage adjustments. 


Increases renal plasma flow in marked contrast 
to the decrease associated with other hypoten- 
sive drugs. 

! 


Side effects often disappear as therapy is con- 
tinued or can be ameliorated with adjunctive 
medication. 


Produces significant relaxation of cerebral vas- 
cular tone. 


Complete information regarding manner of use and clinical application available on request. 


CGAba 


Ciba Pharmaceutical Products, Inc., Summit, New Jersey 


a for Control of Hypertension 

i 

: 
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clinical 
conception controd 


used with 
a diaphragm 
applied with 
@ measured-dose 
@pplicator... 


VAGINA 


clinical repOrt 624 petients 
“In all, 14 failures occurred in 4046 woman-months 
giving a pregnancy rate of 4. This figure is sub- 
than pregnancy rates reported from other 
-alone, suppositories, and diaphragm-ielly 


exposure, 
stantially less 
series using jelly 
combinations. 


o instruct the patient in the use of PRECEPTIN 
se of this simplicity of use, more 
Its can be expected.’'t 


* 


“It is easy t 
[vaginal gel], and becau 
regularity and better resu 


clinical survey 

summary of reports from 51 urban and rural areas 
Analysis of clinical histories of 3270 patients who used 
PRECEPTIN vaginal gel under the direction of their physi- 
cians showed only 25 pregnancies — 99.2 per cent re- 
ceived complete protection. Incidence of irritation was only 


0.6 per cent. 


It is ef 
gel |S clear that 
* combination of 


hi dopendatits 
igh contraceptive Makes Possible its extreme! 


PRECEPTIN vaginal gel effectiveness. 
control dey gel — a ma 
el jor 
ed by Ortho Research 
sition: PRE orator 

CEPTIN vagi ies. 

gel contai 
e Phenox ‘ains the acti. 
synthetic bose ive, tPermicidal 
leic acid in 


bi 
bliography: tStromme, W 


with a New Ge 
lation P. |-Alone Meth Chi 
emy of and Birth Content Contraception: 
nces, Vol. 54, Arh of Ne Pepe, 
Art. 3, in press Acad. 


rtho Pharmaceutical 


Manufa 
cturers of Ortho-Gynol vagi 
inal jelly 


Corporation: Raritan N. J 


Ortho® 
Creme, Ortho®@Kit, ond Ortho ® wi 
hite 


DOSAGE: millionths of a gram 
‘RESPONSE: millions of red blood cells 


RUBR IN 


Rubramin supplies vitamin B,,, the most potent anti- 
anemia substance known, in potencies to meet every need: 


15 MICROGRAMS PER cc. ampuls 
1 cc, ampuls 

MICROGRAMS PEE 4 ec. vials 
10 ec. vials 

50 MICROGRAMS Par 10 ce, vials 


Rubramin is aqueous, protein and pyrogen free, practi- 
cally painless on injection, safe even for patients allergic 
to parenteral liver, rigidly standardized in vitamin B,, 


Also evailable: Solution Rubramin Crystalline Vitamin 
Setution) im 2 cc. anspuls, 15 micrograms of crystalline B,. per ampul, 


(REG. U. PAT. OFF.) 19 A TRADEMARK OF & 
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